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CHAPTER IV 

TACTICS 

Section I. GENERAL TACTICAL DOCTRINES 

I. Basic Doctrines 

An outstanding characteristic of the German na- 
tion is its fondness for everything connected with 
militarism. This is based not only on traditional 

sentiment but also oil long-range and intense edu- 

cation that glorifies the military spirit. This gives 
the German military leaders the essential founda- 

tion for aggressive military operations. 

The Germans believe that only the offensive can 
achieve success on the field, particularly when 
combined with the element of surprise. German 
military literature, for the past century, has em- 
phasized the need for aggressiveness in all mili- 

tary operations. 

The Germans have been thoroughly aware of 
the psychological component in warfare and have 

developed systematic terroriiation to a high 

degree. 

At the same time they have placed considerabie 
reliance on novel and sensational weapons such 
as the rna3.s use of armor, the robot bomb, and 
the super-heavy tank. Their principal weaknesses 
in this regard have been their failure to integrate 
these new techniques with established arms and 
tactics-German field artillery, for example, did 

not maintain pace with German armor-and their 
devotion to automatic .weapons at *the expense of 
accuracy. 

A highly trained officer corps and a thoroughly 
disciplined army are the necessary elements to 
implement this aggressive philosophy. German 
tactical doctrines stress the responsibility and the 
initiative of subordinates. The belief of former 
years that the German Army was inflexible and 

lacking in initiative has been completely destroyed 

in this war, in which aggressive and daring leader- 

ship has been responsible for many bold decisions. 
Yet, while the Germans have many excellent tac- 
ticians, they tend to repeat the same type of 
maneuvers, a fact which has been fully exploited 

by Allied commanders. 

The German specialization in particular types 

of warfare such as mountain, desert, winter, or 
the attack on fortified positions, showed thorough 
preparation and ingenuity. At the same time the 
Germans had been quite willing to learn from 
their opponents and on numerous occasions have 
copied Allied tactics and weapons. 

2. Recent Tactical Trends 

From the time when the German Army was 
forced on the defensive by the Allied armies, 
German tactical doct:r;nes have undergone modi- 
fications such as renunciation (except in unstated 
instances) of air support, and the substitution’ of 

linear defense for elastic offensive defense. 

The primary goal of Germany today is to gain 
time and to achieve victory in .a political sense, 
since the Germans are no longer capable of a 
military victory. Of necessity their military opera- 

tions now supplement this effort and have become 
a large-scale delaying action. 

3. Exercise of Command 

The U. S. and German doctrines applied in exer- 
cise of the command ;:rc virtually identical. The 
Germans stress the necessity of the staff in assist- 

ing the commander to VI-aluate the situation and 
in preparing and di.;seminating orders to the lower 
units. They emphasize that the commander 
should be well forward with his units not only 
for ,the purpose of f:tcilitating communication, but 
also 1~2cause his ~)I-CSVIIC’C has ;L salutar.,, eifect on 

the troops. 

IV-I 



I MARCH 1945 - UNCLASSIFIED TM-E 30-45 I 

Section II. RECONNAISSANCE 

I. General 

a. PURPOSE. The purpose of reconnaissance 

and the types of units employed to obtain in- 
formation are similar in the U. S. and the Ger- 
man Armies. German tactical principles of recon- 
naissance, however, diverge somewhat from those 
of the U. S. The Germans stress aggressiveness, 
attempt to obtain superiority in the area to be 
reconnoitered, and strive for continuous observa- 
tion of the enemy. They believe in employing 
reconnaissance units in force as a rule. They 

expect and are prepared to fight to obtain the 
desired information. Often they assign supple- 
mentary tasks to their reconnaissance units, such 
as sabotage behind enemy lines, harassment, or 
counter-reconnaissance. 

b. TECHNIQUE. Only enough reconnaissance 
troops are sent on a mission to assure superiority 
in the area to be reconnoitered. Reserves are kept 
on hand to be committed when the reconnaissance 
must be intensified, when the original force meets 
strong enemy opposition, or when the direction 
and area to be reconnoitered are changed. The 
Germans encourage aggressive action against 
enemy security forces. When their reconnais- 
sance units meet superior enemy forces, they 
fight a delaying action while other units attempt 
to flank the enemy. 

c. CLASSIFICATION. Reconnaissance is classi- 
fied by the Germans as operational, tactical, and 
battle reconnaissance-corresponding to the U. S. 
distant, close, and battle reconnaissance. 

2. Operational Reconnaissance (Operative Auf- 

klarung) 

Operational reconnaissance, penetrating over 
a large area in great depth, provides the basis for 
strategic planning and action. This type of recon- 
naissance is intended to determine the location 
and activities of enemy forces, particularly locali- 
ties of rail concentrations, forward or rearward 
displacements of personnel, loading or unloading 
areas of army elements, the construction of field 
or permanent fortifications, and hostile air force 
concentrations. Identification of large enemy mo- 
torized elements, especially on an open flank, is 
important. Operational reconnaissance is carried 
out by the Air Force and by motorized units. 
Aerial photography units operate at altitudes of 
16,500 to 26,500 feet. Since missions assigned 
to operational air reconnaissance units are gener- 

ally limited to the observation of important roads 
and railroads, reconnaissance sectors and areas 
normally are not assigned. The motorized units 
employed for operational reconnaissance have 
only directions and objectives assigned. 

3. Tactical Reconnaissance (Taktische Aufklar- 

q) 

a. PURPOSE. Tactical reconnaissance, carried 
out in the area behind the operational reconnais- 
sance, provides the basis for the commitment of 
troops. Its mission embraces identification of the 
enemy’s organization, disposition, strength, and 
antiaircraft defense; determination of the enemy’s 
reinforcement capabilities ; and terrain reconnais- 
sance of advanced sectors. Air Force reconnais- 
sance units and motorized and mounted reconnais- 
sance battalions are employed for tactical recon- 
naissance. Their direction and radius of employ- 
ment are based upon the results of the opera- 
tional reconnaissance. 

b. AIR RECONNAISSANCE. Tactical air recon- 
naissance is normally made from altitudes of 6,500 
to 16,000 feet. As a rule, air reconnaissance units 
are , assigned specific reconnaissance areas, the 
boundaries of which normally do not coincide with 
sectors assigned to ground units. Reconnaissance 
planes generally are employed singly. 

c. GROUND RECOKNAISSANCE. Sectors of re- 
sponsibility are assigned to ground tactical recon- 
naissance battalions. In order to make them in- 
dependent or to facilitate .their change of direc- 
tion, battalions may be assigned only reconnais- 
sance objectices. In such instances, boundary 
lines separate adjacent units. The Germans avoid 
using main roads as boundary lines, defining the 
sectors in such a way that main roads fall within 
the reconnaissance sectors. The width of a sec- 
tor is determined by the situation. the type and 
strength of the reconnaissance battalion, the road 
net, and the terrain. In general, the width of a 
sector assigned to a motorized reconnaissance bat- 
talion does not exceed 30 miles. 

d. ORDERS FOR TACTICAL RECONNAISSANCE. 
Orders issued to a reconnaissance battalion or its 
patrols normally contain, in addition to the mis- 
sion, the following : 

(1) Line of departure. 
(2) Information concerning adjacent recon- 

naissance units. 
(3) Sector boundaries or direction of opera- 

tion. 
(4) Objectives. 
(5) Phase lines. 
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(6) Instructions for transmission of reports. 

(7) Location of immediate objecfives whose 

automatic weapons. The armored reconnaissance 
unit is fast and has a wide radius of action. 

attainment is to be reported. 

(8) Instructions regarding air-ground liaison. 

(9) Time of departure, route, and objective of 
the main force. 

e. TACTICAL RECONNAISSANCE PROCEDURES. 
When a motorized reconnaissance column expects 
contact with the enemy, it advances by bounds. 
The length of bounds depends on the cover the 
terrain offers as well as on the road net. As the 
distance from the enemy decreases, the bounds 
are shortened. The Germans utilize roads as 
long as possible and usually use different routes 
for the advance and the return. 

The reconnaissance battalion commander nor- 
mally sends out patrols which advance by bounds. 
Their distance in front of the battalion depends 
on the situation, the terrain, and the range of the 
signal equipment, but as a rule they are not more 
than an hour’s traveling distance (about 25 miles) 
ahead of the battalion. The battalion serves as 
the reserve for the patrols and as an advance 
message center (Meldekopf) , collecting the mes- 
sages and relaying them to the rear. Armored I 
reconnaissance cars, armored half-tracks, or mo- 
torcycles compose the motorized reconnaissance 
patrols, whose exact composition depends on their 
mission and on the situation. Motorcycles are 
used to fill in gaps and intervals, thereby thicken- 
ing the reconnaissance net. 

When the proximity of the enemy does not 
permit profitable employment of the motorized 
reconnaissance battalion, it is withdrawn and the 
motorized elements of the divisional reconnais- 
sance battalion take over. 

Divisional reconnaissance battalions seldom 
operate more than one day’s march (18 miles) 
in front of the division, covering an area ap- 
proximately 6 miles wide. 

4. Battle Reconnaissance (Gefechtsaufklarung) 

a. GENERAL. Battle reconnaissance as a rule 
is begun when the opposing forces begin to de- 
ploy. All troops participating in battle carry out 
battle reconnaissance through patrols, artillery 
observation posts, observation battalions, and air 
reconnaissance units. The information obtained 
on the organization and strength of the enemy 
provides the basis for the conduct of the battle. 

b. ARMORED CAR PATROLS. The Panzer divi- 
sion dispatches armored reconnaissance units 
equipped with armored vehicles and numerous 

Armored car patrols normally are composed of 
three armored reconnaissance cars, one of which 
is equipped with radio. An artillery observer 
often accompanies the patrol so that in an emer- 
gency fire can be brought down quickly. This 
type of patrol usually is organized for missions 
lasting one to two days. Tasks are defined clearly, 
and nothing is allowed to interfere with the pa- 
trol’s main objective. If enemy forces are met, 
action is avoided unless the force is so weak that 
it can be destroyed without diverting the patrol 
from its main task. If enemy action is antici- 
pated, the patrol is reinforced with self-propelled 
guns and occasionally with tanks. Engineers and 
motorcyclists are often attached to the patrol to 
deal with road blocks and demolitions. 

While scouting a woods, a favorite German 
ruse is to drive the leading car toward its edge, 
halt briefly to observe, and then drive off rapidly, 
hoping to draw fire that will disclose the enemy 
positions. 

At road blocks, the leading car opens fire. If 
fire is not returned, men dismount and go for- 
ward to attach tow ropes to the road block. If 
necessary, the patrol dismounts‘and proceeds with 
machine guns to reconnoiter on foot. 

A patrol is never split up’, but in open country 
distances between cars may be as much as 200 to 
300 yards. 

c. OBSERVATION BATTALION AND AIR RECON- 
NAISSANCE. The German observation battalion 
locates enemy artillery and heavy weapons posi- 
tions by sound and flash ranging and evaluated 
aerial photographs. The Air Force assists in bat- 
tle reconnaissance by observing the distribution 
of the enemy’s forces, his artillery, bivouac and 
movements, reserves, tank assemblies, and any 
other special occurrences behind the front. In 
general, air battle reconnaissance is executed 
under 6,000 feet. 

d. BATTLE RECONNAISSANCE PATROLS (Spih- 
trzrppea) . The Germans send out reconnaissance 
patrols, consisting of a noncommissioned officer 
and three or four men, to get such information 
as the location of enemy positions and minefield;. 
They generally avoid contact and retreat when 
tired on. 

e. COMBAT PATROLS (Gefechtsspiihtruppen or 
Stosstruppen) . These consist of at least one 
noncommissioned officer and eight men, but are 
usually much stronger. As a rule the combat 
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patrol is commanded by a sergeant who has under 
him 15 to 20 men, organized in two equal sec- 
tions, each commanded by a section leader. These 
are raiding patrols, and their mission often in- 
cludes bringing back prisoners of war. Since 

Allied air supremacy has neutralized German air 
reconnaisance to a great extent, the Germans hare 
placed increased importance on prisoners of war, 
especially officers, as a source of information on 
ellcmy strength, dispositions, and intentions. 

Combat or other types of patrols are often sent 
out to test the’strength of enemy outposts. If an 

outpost proves to be weakly held, the patrol at- 
tacks, occupies the position. and remains there 
until relieved by troops from the rear. If the 

patrol is strongly garrisoned, the patrol attempts 
to return with a prisoner of war. 

f. SPECIAL PATROLS (spiihfruppen wit heson- 
derm Azrfgnbcn). These vary in strength in ac- 
cordance with their special mission. Special pa- 

trols are sent out to carry out such tasks as 
demolitions, engaging of enemy patrols that have 
penetrated German positions, and ambushing 
enemy supply columns. 

g. MISCELLANEOUS PATROLS. Engineer patrols 
are employed to reconnoiter approaches to forti- 
fied areas, defiles, or rivers. Artillery patrols. 
usually consisting of an officer and a few mounted 
men. reconnoiter routes of approach, obsrrvation 
posts, and firing positions. 

h. TERRAIN RECONNAISSANCE (Gclii~ldeerkztn- 
dung). The Germans place great emphasis on 
terrain reconnaissance, realizing the influence ter- 
rain has up011 the conduct of operations. >Iost of 
their usual reconnaissance missions include ter- 
rain reconnaissance tasks. Terrain may be so 

important at times as to require reconnaissance 
by special units. Groutid and air reconnaissance 
units give special attention to the road net-its 
density, condition, road blocks, mines, and demo- 
litions-as well as to the terrain itself, particularly 
tank country. 

i. EQUIPMENT AND SUPPORT. The Germans 
equip their ground battle-reconnaissance patrols 
with machine pistols and one or two light machine 
guns that are used to cover the patrol’s approach 
or withdrawal. Engineers often are attached to 
guide a patrol through German minefields and to 
clear a way through enemy wire or mines. Ar- 
tillery support is given in the form of harassing 
fire put down just before the patrol reaches its 
objective. Sometimes the artillery ,fires into ad- 
jacent sectors to mislead the enemy as to the 
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actual area to be reconnoitered. In other in- 
stances, artillery and mortars that have regis- 
tered during the previous day shell during the 
night the area to be reconnoitered. As soon as 
the harrage is lifted, the patrol advances under 
cover of machineYgun fire from flanking positions. 

Section III. MARCHES 

I. General 

The formations and the ‘organizations of the 
march column in day or night advances are the 

same in the German Army as in the U. S. Army 
and are governed by the same principles. For a 
smooth functioning of the march the Germans 
stress : systematic training and practice : attention 
to physical welfare; care of vehicles and equip- 
ment ; previous reconnaissance of routes ; warning 
orders; and the issue of detailed march orders. 

2. Organization and Control of the March Column 

In order to secure the march column against 
enemy attacks, the Germans divide the column in 
the same manner as U. S. doctrine prescribes, 
namely into Advance Guard (L’ovhut), Main 
Body (&OS). and Rear Guard (Nachl~ut). Ger- 
man equivalents for the C. S. trrms are: 

Advance Guard 

Spitze . . . . . . . . . . . . . . . Point 
Spitzenkowpanic . .;\dvance party 
Vortrupp . . . . . Support 
Haupttrupp . . . . . . . . . . . . . . . . . . Reserve 

Rear Guard 
Nachspitzc . . . . . . . . . . . . . Rear point 
Naclzspitzc~zko~~lpanic . . . . . . Rear party 
Naclztrupp . . . . . . . . . . . . . . Support 
Haupttrupp . . . . . . . . . . . . . . Reserve 

The issue of orders for march ant1 traffic con- 
trol is the responsibility of the higher command. 
Movement by road of formations from battalion 
strength upwards is carried out in the Zone of 
the Interior at the orders of the Army High 
Command (OKH) or a headquarters acting on 
the orders of the Army High Command. In the 
Theater of War such movements. are controlled 
by Army Headquarters, which issues orders in 
accordance with instructions from Army High 
Command or the Army Group. Movements in 
the areas of military commanders of line-of-com- 



I MARCH 1945 TM-E 30-45 I 

munication areas are controlled by orders of the 
commanders of such areas. 

Orders for movement are issued to the forma- 
tions of fighting troops by the operations group 
of headquarters ; those to supply services and 
units in the line-of-communication area emanate 
from the supply and administrative group. 

The Germans set up a well organized traffic 
control service which is under the orders of the 
operations group. All traffic control services usu- 
ally wear orange-red brassards, while the members 
of the military police are distinguished by metal 
gorgets. 

The Germans allot to each front-line division 
its own road or sector of advance, usually marked 
by advance parties. General Headquarters or any 
other troops directed simultaneously on the sanie 
roads, are subordinated to the division for the 
duration of the move. All-weather roads usually 
are allotted to motorized or armored divisions, 
while subsidiary roads are assigned to infantry 
divisions. 

3. Conduct of the March 

When a German infantry division advances 
along several routes, an infantry element normally 
forms the head of each main body. The com- 
mander of the main body usually marches at or 
near the head of the main body. The motorized 
elements of the division, unless employed on 
reconnaissance or security missions, are organized 
into one or more motor echelons which follow the 
march column by bounds, or move in a column 
along a separate road. Before the march begins, 
the division signal battalion lays a trunk telephone 
line as far forward as the situation permits and 
extends this line while the march proceeds. The 
leading signal unit usually marches with the sup- 
port of the advance guard and establishes tele- 
phone stations at important points. In a march 
along several roads the trunk line normally is laid 
along the route of the division commander and 
his staff. In addition to the construction of the 
trunk line, the Germans stress radio communica- 
tions to the rear and flanks, as well as the use of 
messengers mounted on horses, bicycles, or 
motorcycles. 

4. Security of March Columns 

As a rule the Germans allot motorized units 
for the protection of the flanks and rear of march 
columns. However, a smaller unit, such as a bat- 
talion, may advance without flank security detach- 
ments. 

The Germans are very much concerned about 
antiaircraft protective measures and often march 
in open columns (~;licgrrlllarschfiefc) ; an ad- 
vance in deployed iormation (Fliegevmarsch- 
breite) is seldom practical. Antiaircraft defense 
is concentrated at important terrain features, such 
as bridges, crossroads, and defiles. Because of 
Allied air supremacy the Germans now instruct 
their troops to conduct movements and the trans- 
port of supplies only at night, and without lights. 
They also order their troops to leave burned out 
vehicles standing on the road to attract fresh at- 
tacks by en~l~y aircraft. 

Section IV. OFFENSIVE 

1. General 

The fundamental principle of German offensive 
doctrine is to encircle and destroy the enemy. The 
objective of the combined arms in attack is to 
bring the armored iol-ccs and the infantry into 
decisive action against the enemy with sufficient 
fire power and shock. Superiority in force and 
fire power, the employment of armored forces, as 
well as the surprise clement, play a great part in 
the offensive. 

Coordination between the combined arms under 
a strong unified command is, the Germans em- 
phasize, an absolute requisite to the success of 
these shock tactics. This has become more and 
more true as the Allies have developed effective 
antitank weapons and have adopted deeper de- 
fenses, limiting the self-sufficiency of German 
tanks. To counter these measures, the Germans 
have increased the mobility and armor protection 
of their motor-borne infantry, and have mounted 
a large proportion of both their direct and indi- 
rect heavy support weapons on self-propelled 
carriages. 

In attempting thoroughly to paralyze the de- 
fender up to the moment of the tank-infantry as- 
sault, the Germans realize that even the most for- 
midable forces are ncvcr sufficient for overwhelm- 
ing superiority on the entire front. They therefore 
select a point of main elfort (SrhWer$u?lKt) for 
a breakthrough, allotting narro\v sectors of attack 
(Grf~cl~t~~trcifen) to the troops committed at the 
decisive locality. There they also mass the bulk 
of their heavy weapons and reserves. The other 
sectors of the front are engaged by weaker, diver- 
sionary forces. In selecting the point of main ef- 
fort, the Germans consider weaknesses in the 
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enemy’s defensive position ; suitability of the ter- 
rain, especially for tanks and for cooperation of 
all arms; approach routes; and possibilities for 
supporting fire, especially artillery. Although the 
Germans select a point of main effort in all at- 
tacks, they usually also make plans for shifting 
their main effort if they meet unexpected success 
elsewhere. To allow such shifts, sufficient reserves 
and a strong, unified command are organized. 

An attack on a narrow front, according to Ge;- 
man doctrine, must have sufficient forces at its 
disposal to widen the penetration whild maintain- 
ing its impetus, and to protect the flanks of the 
penetration. Once the attack is launched, it must 
drive straight to its objective, regardless of op- 
position. 

2. Types of Attack 

a. FLANK ATTACK (Flunkenangri~). The 
Germans consider that the most effective attack is 
against the enemy’s flank. The flank attack de- 
velops either from the approach march-some- 
times through a turning movement-or from flank 
marches. It attempts to surprise the enemy and 
permit him no time for countermeasures. Since 
mobility and the deception of the enemy at other 
positions are required, the flank attack is most 
successfully mounted from a distance; the troop 
movements necessary for the maneuver can be 
executed in close proximity to the enemy only 
with unusually favorable terrain or at night. At- 
tacks are launched on both flanks only when the 
Germans consider their forces clearly superior. 

b. ENVELOPMENT ( Umfussungsangriff). The 
envelopment is a combination flank-and-frontal 
attack especially favored by the Germans. The 
envelopment may be directed on either or both the 
enemy’s flanks, and is accompanied by a simul- 
taneous frontal attack to fix the enemy’s forces. 
The deeper the envelopment goes into the enemy’s 
flanks, the greater becomes the danger of being 
enveloped oneself. The Germans therefore em- 
phasize the necessity of strong reserves and or- 
ganization of the enveloping forces in depth. Suc- 
cess of the envelopment depends on the extent to 
which the enemy is able to dispose his forces in 
the threatened direction. 

c. ENCIRCLEMENT (Eh kreisung ) . An en- 
circlement, the Germans think, is a particularly 
decisive form of attack, but usually more difficult 
to execute than a flank attack or an envelopment. 
In an encirclement, the enemy is not attacked at 
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all in front, or is attacked in front only by light 
forces, while the main attacking force passes en- 
tirely around him, with the objective of maneuver- 
ing him out of position. This requires extreme 
mobility and deception. 

d. FRONTAL ATTACK (Froufnhgriff). The 
Germans consider the frontal attack the most dif- 
ficult of execution. It strikes the enemy at his 
strongest point, and therefore requires superiority 
of men and materiel. A frontal attack should be 
made only at a point where the infantry can break 
through into favorable terrain in the depth of the 
enemy position. The frontage of the attack should 
be wider than the actual area (Sclrwerpunkt) 
chosen for penetration, in order to tie down the 
enemy on the flanks of the breakthrough. Ade- 
quate reserves must be held ready to counter the 
employment of the enemy’s reserves. 

. 

Figure I.--Form uf ottcrck. 

e. WING ATTACK (Fliigelaqrifj). An attack 
directed at one or both of the enemy’s wings has, 
the Germans teach, a better chance of success 
than a central frontal attack, since only a part of 
the enemy’s weapons are faced, and only one flank 
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of the attacking force or force% is exposed to missions of the artillery, location of reserves, and 
enemy fire. Rending back one wing may give an 
opportunity for a flank attack, or for a single or 

the time of attack. The order is not drawn up in 

double envelopment. 
accordance with any stereotyped form, but as a 
rule follows this pattern : 

f. PENETRATION (Einbruclz) AND BREAK- 
THROUGH (Durchbruclz) . These are not separate 
forms of attack, but rather the exploitation of a 
successful attack on the enemy’s front, wing, or 
flank. The penetration destroys the continuity of 
the hostile front. The broader the penetration, the 
deeper can the penetration wedge be driven. 
Strong reserves throw back enemy counterattacks 
against the flanks of the penetration. German 
units are trained to exploit a penetration to the 
maximum so that it may develop into a complete 
breakthrough before hostile countermeasures can 
be launched on an effective scale. The deeper the 
attacker penetrates, the more effectively can he 
envelop and frustrate the attempts of the enemy 
to close his front again by withdrawal to the rear. 
The attacking forces attempt to reduce individual 
enemy positions by encircling and isolating them. 
The Germans do not consider a breakthrough 
successful until they overcome the enemy’s artil- 
lery positions, which usually is the special task 
of tanks. Reserve units roll up the enemy’s front 
from the newly created flanks. 

(1) Estimate of the situation (disposition of 
hostile and friendly troops). 

(2) Mission. 

(3) Assembly areas for the forward com- 
panies ; objective ; sector boundaries ; orders for 
the continuation of combat reconnaissance. 

(4) Instructions for the preparation of the 
heavy-weapons fire support, especially for massed 
fire. 

(5) Orders to the artillery for fire preparation 
and coordination. 

(6) Assembly areas for the reserves. 

(7) Time of attack. 

(8) Instructions for rear services (medical 
service and supplies). 

(9) Location of command posts. 

( 10) Miscellaneous. 

b. SECTORS OF ATTACK. The width of a sec- 
tor assigned to an infantry unit in the attack de- 
pends on the unit’s mission and battle strength, 
on terrain conditions, on the available fire sup- 
port of all arms, and on the probable strength 
of enemy resistance. Normally the sector assigned 
to a platoon is between 165 and 220 yards. A 
company attack sector is about 330 to 550 yards. 
A battalion sector is 440 to 1,100 yards, while 
a division sector may be 4,400 to 5,500 yards. 
These sectors also provide the boundaries for 
the other arms, especially for the artillery in sup- 
port of the infantry, although the artillery may 
utilize favorable observation positions in neigh- 
boring sectors. This also applies to the heavy 
infantry weapons. 

Figure 2.-b’reakfkrough. 

The Germans often refer to this maneuver as 
“K&l und Kcssel”. 

3. Organization of the Attack 

a. ATTACK ORDER. The attack order (An- 
grifsbefehl) generally contains the objective of 
the attack, the disposition of the infantry, unit 
sectors and boundaries, disposition and support 

For large units the sectors are determined 
from the map; for smaller units, from the ter- 
rain. These sectors extend as deep into enemy 
territory as the plan of battle may require. As 
the situation develops, changes are frequently 
made. Important points always lie within units’ 
sectors, unless they are to be attacked by several 
units. The Germans do not consider it necessary 
to occupy the whole width of the sector with 
troops. Open flanks ordinarily are not bounded. 

c. FIRE PLAN. Fire superiority is achieved 
through coordination of the infantry and artillery 
weapons. The basis for the fire plan (Feuer- 
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plan) is the regulation of the commitment of all 
weapons. 

The fire plan includes the following : 
(1) Assignment of combat missions. 
(2) Distribution of observation sectors and 

fields of fire for the infantry and the artillery. 
(3) An estimate of capabilities of the artillery 

for effective execution of the combat mission. 
(4) Orders for the commencement of fire and 

fire schedules. 
(5) Orders for the preparation for massed 

fire. 
(6) Instructions for ammunition supply. 
The Germans stress the coordination of flat 

and high trajectory weapons so that all dead 
spaces are covered by fire. Lack of signal equip- 
ment, however, often hinders the application of 
this principle. 

4. Conduct of the Attack 

a. GENERAL. Most of the German successes 
in the present war have been achieved with 
armored formations. Years of secret training 
and equipping were devoted to the development 
of the Panzer division. The original German 
Hitzkrieg tactics were based on the belief in the 
irresistible power of tank formations operating in- 
dependently with the support of dive-bombers. 
Considerable modifications have taken place in 
this theory over the past few years. At the pres- 
ent time, the offensive tactics of the Germans are 
less spectacularly bold than they were in 1939, but 
the fundamental theory behind them has changed 
remarkably little, though in their armored tactics 
they stress more tank-infantry coordination Since 
unlimited air support is no longer at their com- 
mand. 

The main weight of all major German attacks 
since 1939 was borne by the Pa.nzer division. 
Where infantry divisions have been employed, 
they were limited to local attacks on a compara- 
tively minor scale or to mopping up in rear of 
the Panzer divisions. The Germans never en- 
visaged a full-scale attack by infantry formations 
on fixed defenses. German tactics have been to 
outflank or encircle the main area of the enemy 
defenses with tank formations and to have the 
infantry roll up the defenses from the rear, or 
to break frontally through the enemy defenses 
with massed tanks and develop the famous ‘Keil 
und Kessel” maneuver. 

The Germans learned at heavy cost the futility 
of charging a hostile antitank defense with tank 
concentrations and of engaging in tank-versus- 

tank combat without having superiority in range 
and armament. They have learned that large for- 
mations of tanks cannot achieve a breakthrough, 
opposed by an effective screen of antitank guns, 
without the assistance of other arms. Therefore . 
attention has to be given to the combined tactics 
of tanks and Panzer Grmadicrs, the mechanized 
or motorized infantry who accompany the tanks. 

Great emphasis in German offensive theory 
is laid on the role of the artillery, but in practice 
the artillery-support role has devolved to an ever- 
increasing degree on the tanks and assault guns. 
Irjevertheless, the principle that the supporting 
fire should be concentrated on a narrow frontage 
where the tanks and infantry are most likely 
to achieve a breakthrough has been retained. 

The fact that a part of the enemy resistance 
is likely to remain undisclosed until the attack 
has already begun has caused the Germans perma- 
nently to decentralize a portion of the field ar- 
tillery. This tendency has led to the emergence 
and continual development of the assault guns, 
whose main function is the close support of in- 
fantry and tanks in the attack. Their armor and 
mobility allow them to operate much farther for- 
ward than the field artillery. 

The tendency to detach field artillery battalions 
from their field artillery regiment remains strong. 
In fact, this tendency is so prevalent that a 
concentration of massed artillery preceding an 
attack seldom is achieved, necessitating, as it 
does, a great degree of centralized control. The 
Germans, however, replace the massed artillery 
fire to a large extent with the fire of multi-barreled 
mortars and rocket projectors, though these latter 
have not the accuracy of the former. 

The Germans make a clear distinction between 
an attack made from movement and an attack 
from a prepared position, which is the more com- 
mon of the two. 

b. ATTACK BY MECHANIZED AND MOTORIZED 
FORCES. (1) The attack. In armored-force 
operations, the Germans stress the need for the 
concentrated employment, at the decisive place 
and time, of the entire combined command of 
tanks and other arms, less necessary reserves. 
The tanks constitute the striking force of such a 
command and normally advance as the first echelon 
of the attack. Their primary mission is to break 
through and attack the enemy artillery, rather 
than to seek out and destroy enemy tanks, which 
can be more effectively engaged by antitank units. 
The mission of the other arms is to assist the 
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Figure 4.-Gernton tank formation, battalion in “Blunt Lf’cdge”. 

Figure L-German tank formation, company in “Blunt Wedge”. 
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tanks in their advance, and particularly to elim- 
inate antitank weapons. The smallest combat unit 
in such a force of combined arms is the company. 

The basic formation for the tank platoon, 
company, and battalion are file, double file, wedge, 
and blunt wedge. The type of formation used 
for a specific task depends to a large extent on 
terrain conditions and the strength of enemy 
opposition. A German tank platoon normally 
consists of one command tank and two tank 
squads of two tanks each. 

The tank regiment normally attacks in waves, 
in either of the following manners : 

The tank regiment is echeloned in depth, one 
tank battalion following the other. The regi- 
mental commander’s loc!ation is between the two 
battalions. This formation has the advantages 
of a sufficiently wide front (about 1,100 yards), 
and close contact by the commander of his units 
in the conduct of the attack. The normal depth’ 
of such a formation is about 3,000 yards. This is 
the usual form of the tank attack. When two 
tank battalions are attacking, one behind the other, 
it takes them about half an hour to pass their 
own infantry. 

When the two-battalions-abreast formation is 
employed, it is almost essential that another tank 
regiment form the following wave. This forma- 
tion usually has the disadvantage of being too 
wide. The regimental commander cannot observe 
his units, and he has no units of his own behind 
him which he can commit in a decisive moment. 
The attack normally proceeds in three waves. 

The first wave thrusts to the enemy’s antitank 
defense and artillery positions. 

The second wave provides covering fire for the 
first wave, and then attacks the enemy’s infantry 
positions, preceded, accompanied, or followed by 
part ‘of the Panzer Grenadiers, who dismount as 
close as possible to the point where they must 
engage the enemy. The objectives of the second 
wave are the remaining antitank positions, posi- 
tions of heavy infantry-support weapons, and ma- 
chine-gun emplacements which hold up the ad- 
vance of the infantry. 

The third wave, accompanied by the remainder 
of the Panzer Grenadiers, mops up. 

These three waves now often are telescoped 
into two, the first wave speeding through the 
enemy’s position as far as his gun positions, the 
second crushing the enemy’s forward positions 
in detail and mopping up the opposition not dealt 

with by the first wave or which has revived 
since the first wave passed through. 

A typical attack formation of this type might 
be divided up among the Panzer division’s units 
as follows: the first wave, on a frontage of about 
2,000 to 3,000 yards, might consist of one tank 
battalion, two companies forward, supported on 
the flanks by elements of the assault gun bat- 
talion. Close to the rear of the first wave usually 
follow one or two Panzer Grenadier companies 
in armored half-tracks. About 150 yards to the 
rear of the first wave moves the second wave, 
formed of the second tank battalion in the same 
formation, closely followed by the remainder of 
the armored Panzer Grenadiers, who are in turn 
followed at some distance by the motorized Pan- 
zer Grenadiers. The flanks are protected by anti- 
tank guns which normally operate by platoons, 
moving by bounds. The artillery forward ob- 
server travels in his armored vehicles with the 
first wave, while the artillery commander of the 
supporting artillery units usually travels with 
the tank commander. Assault guns normally also 
accompany the second wave. 

The tanks help each other forward by fire and 
movement, medium or heavy tanks taking up 
hull-down firing positions and giving covering 
fire while the faster tanks advance to the next 
commanding feature. Then the latter give cov- 
ering fire to the former moving forward to their 
next bound. 

Once the first wave has reached the rear of 
the enemy’s forward defenses, it pushes straight 
on to attack the enemy’s artillery. As soon as 
these positions have been neutralized, the tanks 
reform beyond the artillery positions and either 
prepare to exploit the attack or form an all- 
round defensive position on suitable ground. 

The tank unit commander, as the leader of 
the strongest unit, is in most cases in command 
of the combat team, and all the other participat- 
ing arms (Panzer Grcmdirrs, artillery, engineers, 
and antitank units) arc placed under him. The 
Germans realize that a strong and unified com- 
mand is an essential feature of any military op- 
eration. For certain missions, however, tank 
units are attached to another arm, in which case 
the tank commander is consulted before the final 
plans for the operations are made. 

(2) Infantry-tank cooperation. When the 
enemy has well prepared positions with natural or 
constructed tank obstacles, the German infantry 
attacks before the tanks and clears the way. The 

IV-I I 



I MARCH 1945 

objective of the infantry is to penetrate into the 
enemy position and destroy enemy antitank wea- 
pons to the limit of its strength and the fire power 
of its own support weapons, augmented by addi- 
tional support and covering fire from the tanks 
and self-propelled weapons sited in their rear. 

Only after the destruction of the enemy anti- 
tank defense can the tanks be employed on the 
battle line to the fullest advantage. 

When the tank obstacles in front of the enemy 
position already are destroyed, and no additional 
tank obstacles are expected in the depth of the 
enemy’s main defensive position, the infantry 
breaks through simultaneously with the tank unit. 
The infantry attack is conducted in the same man- 
ner as it would be without the cooperation of 
tanks. Heavy infantry weapons are kept in 
readiness to fire at possible newly discovered anti- 
tank positions. Of particular importance is pro- 
tection of the open flanks by echeloning the flank 
units and employing heavy weapons at the flanks. 

In most cases, the infantry follows the tanks 
closely, taking advantage of the fire power and 
paralyzing effect of the tanks upon the enemy’s 
defense. The Germans normally transport the 

UNCLASSIFIED TM-E 30-451 

infantry to the line of departure on tanks or 
troop-carrying vehicles in order to protect the 
infantry and to increase its speed. The infantry 
leaves the vehicles at the last possible moment, 
and goes into action mainly with light automatic 
weapons. 

The tanks advance by bounds from cover to 
cover, reconnoitering the terrain ahead and pro- 
viding protective fire for the dismounted Panzer 
Grenadiers. The tanks do not slow their advance 
to enable the infantry to keep continuous pace 
with them, but advance alone and wait under 
cover until the infantry catches up with the ad- 
vance. Terrain that does not offer sufficient 
cover is crossed with the greatest possible speed. 

The infantry attacks in small formations also 
by bounds under the fire’ cover of its own heavy 
weapons and of the tanks, staying away from in- 
,dividual tanks because they draw the strongest 
enemy fire. 

When a tank company attacks with infantry, 
there are normally two platoons on the line, one 
platoon back, and the fourth platoon in reserve. 
The interval between tanks is usually 100 to 120 
yards. The tank’s machine guns usually engage 

Fzgure 6.--Attack against WC enemy pillbox. 
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infantry targets at about 1,000 yards range and 
under, while the tank guns engage targets at 2,000 
to 2,500 yards. 

The coordination between tanks and Panzer 
Grenadiers moving into combat on armored half- 
tracks is similar to the technique employed in a 
purely armored formation, since the armored half- 
tracks are not only troop-carrying vehicles but 
also combat vehicles. When the terrain is favor- 
able for tank warfare, the Panzer Grenadiers in 
their armored half-tracks follow immediately 
with the second wave, after the first tank wave 
has overrun the opponent’s position. A deep and 
narrow formation is employed. After the pene- 
tration, the main mission of the Panzer Grena- 
diers is to overcome the enemy positions which 
survived the first wave. 

In attacking enemy pillboxes the Germans use 
combat groups consisting of tanks, infantry, and 

engineers, assisted by artillery. The normal com- 
position of a combat group attacking one bunker 
is one platoon of tanks and one platoon of in- 
fantry reinforced by one squad of engineers. 
Before. the combat group is committed against 
the 

9 

nemy pillbox, artillery fires high explosives 
a smoke shells at the neighboring pillboxes to 
Isolate them, shells the terrain between pillboxes, 
and conducts counterbattery fire. Under the pro- 
tection of this fire, the combat group advances 
close to the pillbox while other infantry units 
attack the enemy in the terrain between the pill- 
boxes. 

One tank squad covers the advances of the 
other tank squads and the infantry platoon by 
direct fire against the pillbox, particularly against 
the observation and weapons’ openings. The first 
tank squad halts under cover whenever possible 
and covers the advance of the second tank squad. 

HIGH-EXPLOSIVE BARRAGE SMOKE SHE$L BARRAGE 

HIGH.EXPLOSIVE AN0 
SMOKE SHELL BARRAGE 123 THE’ARTILiERY BARRAGE IS CONTINUOUS 

:UNTILTHE INFANTRY REACtjES THESE POSITIONS 

Figure 7.-Artillery support during a tank attack. 
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When the combat group reaches a barbed wire 
obstacle surrounding the pillbox, the two tank 
squads have different missions. One tank squad 

remains in front of the pillbox, and its tanks are 
driven into a position from which they can over- 
look the terrain, and watch out for antitank guns 
and machine gun emplacements, while the other 
tank squad (the pillbox tank squad) rolls across 
the obstacle to enable the infantry and engineers 
to get close to the pillbox. The pillbox tank 
squad then fires on the pillbox at close range. 
The infantry squad meanwhile takes the sur- 
rounding terrain and covers the engineers who 
blast the entrance of the pillbox with TNT. 

(3) Artillery-tank coordination. Artillery sup- 
port is of decisive importance for the prepara- 
tion and the successful conduct of a tank attack. 
A unified command for the entire artillery con- 
trols the artillery fire as long as the infantry and 
tank units are fighting on the same line. When 
the tanks break through the enemy forward de- 
fense lines, the self-propelled artillery or any 
other artillery battalion designated for the sup- 
port of the tank unit is placed under the command 
of the tank unit commander. 

The Germans believe that the artillery fire 
must not check the momentum of the attack. 
Consequently the heaviest fire must fall well 
ahead of the tanks or outside their sector. 

The mission of the artillery preparation before 
the attack is to destroy, or at least to neutralize, 
the opponent’s antitank defense in the area be- 
tween the line of contact and the regimental re- 
serve line. Continuous counterbattery fire pre- 
vents the enemy from shelling the tank assembly 
area and from breaking up the preparation of 
the tank attack. 

The artillery has the following missions before 
the tank attack : 

Counterbattery fire on enemy artillery located 
in positions which command the ground over 
which the tank attack is to be made. 

Concentrations on enemy tanks in assembly 
areas. 

Harassing fire on all areas in which the anti- 
tank units are located or suspected. Fire is 
heaviest on areas in which tanks cannot operate 
but from which they can be engaged effectiveIy. 

Adjusting fire with high explosives on probable 
enemy observation posts commanding the sector 
to be attacked. These observation posts are 
blinded with smoke as soon as the attack begins. 

Experience has taught the Germans that the 
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flanks of a tank attack are vulnerable. There- 
fore they assign to the artillery and the rocket 
projector units the task of protecting flanks by 
barrages using high explosives and smoke shells. 

The artillery has the following missions during 
the tank attack : 

Counterbattery fire. 
Blinding enemy observation posts. 
As the attack progresses, engaging successive 

lines of antitank defense, especially areas to the 
rear and flanks of the sector attacked. 

Screening the flanks of the attack with smoke 
and neutralizing the enemy’s infantry and rear 
areas. 

Delaying the movement and deployment of 
enemy reserves, particularly tanks. 

The Germans stress that this wide variety of 
tasks must not lead to the wholesale dispersal of 
effort. The main task of the artillery is at all 
times the destruction of the enemy’s antitank 
weapons, tanks, and artillery. 

Liaison between artillery and tanks during the 
attack is established by the commanding officers 
and the artillery liaison group, which normally 
moves with the first wave. Artillery forward ob- 
servers, if possible in armored observation posts, 
ride with the most forward elements. A German 

field expedient is for the tank unit to take along 
a forward observer in one of its tanks. It often 
happens that the tankman himself has to take 
over the observation for the artillery. He him- 
self can request artillery fire and shift concen- 
trations when the situation requires such changes. 
Figure 10 represents a map with superimposed 
coordinate system and artillery reference points 
used by tank commanders to help them in this 
task. 

c. THE INFANTRY DIVISION IN THE ATTACK. 
(1) General principles for employment. Ger- 

man teaching envisages infantry divisions being 
employed to make a penetration in the enemy 
defensive positions through which armored and 
mechanized formations can pass. During the 
course of this war, however, no major attack has 
been carried out by infantry divisions without the 
support of Panzer divisions. In fact, more ma- 
jor attacks have been carried out by Panzer divi- 
sions, with only a minimum of ordinary infantry 
elements. Infantry divisions have been emPloyed 
almost entirely in a role of consolidation, follow- 
ing up the armored and mechanized formations, 
systematically eliminating centers of resistance 
by-passed by tdc latter, or csploiting the latter’s 
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Figure 9.-Deploymeltt of a German infantry battalion Ylst stage). 
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Figure IO.-Deploymelzt of a German infantry battulion (hd stage). 
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success by mopping up demoralized enemy de- 
fenses to the flanks of the armored break- 
through-in short, consolidating and holding the 
ground won by the mechanized formations. 

In view of the unspectacular role allotted to 
the infantry division it is difficult to give informa- 
tion about other than minor infantry tactics, such 
as attacks on a small scale. 

(2) Preparation for the attack. The method 
of forming up for an infantry assault on a pre- 
pared position is similar to that employed by the 
Panzer division. While the infantry is in as- 
sembly positions, the artillery makes all prepara- 
tions for the support of the attack. It draws 
out hostile artillery fire and executes counterbat- 
tery fire against known enemy batteries. Large 
troop concentrations and especially-important tar- 
gets are’ taken under fire at great ranges. In 
order not to betray their full strength and in- 
tentions, the Germans withhold a portion of their 
batteries from these missions. They also try to 
deceive the enemy as to their intentions by cover- 
ing other sectors simultaneously with fire. When 
possible, preparation for an attack is avoided 
during the day in order to prevent Allied obser- 
vation. Occasionally, to obtain a success by sur- 
prise, the Germans launch attacks without artil- 
lery preparation. Surprise attacks also are 
launched under cover of darkness or fog. 

The, Germans normally occupy their line of 
departure by means of infiltration in order to 
avoid losses. Their orders direct what actions 
have to be taken when companies run into enemy 
defenses; when enemy fire is opened from the 
flank; when an enemy counterattack is launched ; 
when objectives are reached; when companies ap- 
pear to be getting dispersed; when part of a com- 
pany pushes too far ahead of neighboring units 
or is held up. 

The heavy machine guns of the rearward com- 
pany and some of the mortars and heavy mortars 
are assigned to deal with enemy flanking fire. 

The commander of the heavy company is nor- 
mally at the battalion headquarters, from which 
he can control the fire of the infantry heavy sup- 
port weapons. 

(3) Deployment. (a) First stage. The Ger- 
mans carry out deployment in two stages. They 
call the first stage Entfaltung or “shaking out”, 
which is equivalent to the development of a march 
column according to U. S. procedure. In the 
first stage (Figzrre 9), an infantry regiment nor- 
mally deploys down to battalions, although the 

procedure may go down to companies if a high 
state of preparedness is necessary. Features of 
the first stage of deployment are as follows: 

Companies retain their combat vehicles until 
their weapons and equipment arrive at the off- 
carrier position, which is located as far forward 
as the situation permits. 

The Germans often place only one company 
forward, the main strength of the battalion be- 
ing kept under control of the battalion commander 
as long as possible so that he may employ it in 
the most advantageous direction for attack. 

If the condition of the terrain and enemy fire 
cause a change of intervals between units, the 
normal intervals are resumed as soon as possible. 

Support weapons are used to cover the “shak- 
ing out” phase of deployment and the subsequent 
advance, the weapons being kept within the march 
column between the companies or behind the bat- 
talion. 

After the first stage of deployment has been 
carried out, the leading elements of the battalion 
may be ordered to seize important tactical 
features. 

When deploying by night or in woods, a care- 
ful reconnaissance is made, routes are marked, 
and strong protection is placed forward. Inter- 
vals between units are shorter. 

After the first stage of deployment has been 
completed, the battalion commander marches with 
the leading elements and normally will send 
reconnaissance patrols ahead or reconnoiter the 
enemy position himself. The commanders of 
support weapons accompany him, reconnoitering 
for firing positions. 

(b) Second stage. The second stage (Figure 
-IO>, called Entzuicklung (development), is de- 
ployment in detail, which is the final action of the 
company extending itself down to platoons and 
squads. Features of the second stage of deploy- 
ment are as follows : 

The companies deploy in depth as soon as 
they come within range of artillery fire. An 
advance in columns of files is considered desir- 
able because it affords a small target and the com- 
pany is easier to control, but before adopting 
this formation the danger of enfilade fire is 
weighed. 

If enemy fire and difficult terrain necessitate 
further deployment, 
depth by sections. 

the companies disperse in 
Reserves and support weapons 

also adopt open formations, but they remain 
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far enough behind to avoid coming under the fire 
directed at the leading elements. 

When the rifle companies are deployed, they 
exploit all possible cover as they advance, em- 
ploying column-of -file formations with irregular 
distances, The leading elements are not ex- 
tended until they are to engage in a fire fight. 
The elements that follow continue advancing in 
file. 

In determining when to deploy, the Germans 
take into consideration additional physical strain 
placed on men when they march cross-country. 

(4) Technique of attack. The infantry attack 
on prepared positions is made in the same se- 
quence as that of the Panzer division, namely 
penetration, breakthrough, exploitation by the re- 
serves. In the infantry attack, however, the first 
phase is a series of local attacks by so-called as- 
sault detachments (Stosstrupps) with the aim 
of overcoming key points in the enemy defenses, 
so that wedges into the enemy’s forward positions 
can be established from which the attack can be 
driven forward into the depth of the enemy po- 
sition, or rolling up the positions on either flank 
of the wedge. 

Assault detachments normally are composed of 
infantry with engineers attached. A typical as- 
sault detachment consists of the following: one 
officer ; obstacle clearing party, consisting of 
two to six men for each lane to be cleared, 
equipped with small arms, wire-cutters, and ban- 
galore torpedoes and other explosives ; embrasure- 
blasting party consisting of three or four men 
equipped with grenades and demolition or pole 
charges. This party may also include, though it 
may work independently, a flame-thrower party, 
consisting normally of two men; covering parties, 
normally two or three parties of varying size from 
three men with one light machine gun to full 
platoons; smoke party consisting of two or three 
men equipped with smoke candles or grenades ; 
supply party, carrying reserves of equipment and 
ammunition, their strength depending on the size 
of the assault detachment. 

Attacks most often are made at dawn, and 
are preceded normally by heavy artillery prepara- 
tion, one purpose of which is to make shell holes 
which afford cover for the a:!vancing assault de- 
tachments as they move forward. When the latter 
reach the wire obstacles surrounding the enemy 
position, Very signals are fired, calling for avaiI- 
able artillery fire to be brought on the position 
to seal it off from flanking positions. If, by 
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reason of proximity of the assault detachment to 
the artillery’s danger zone, the former cannot be 
protected by covering fire, the smoke party may 
lay a smoke screen. The obstacle-clearing party 
then cuts one or more lanes through the wire, 
using wire cutters or bangalore torpedoes. The 
embrasure-blasting party passes through and at- 
tacks the embrasures. Flame throwers, if em- 
ployed, are not intended by themselves to cause 
the surrender of the position, but to cover the ad- 
vance of the embrasure-blasting party with its 
explosive charges which are considered the de- 
cisive weapon. 

Antitank guns may be used to give close sup- 
port to the embrasure-blasting party, being man- 
handled from cover to cover. They will attack 
the embrasure with armor-piercing ammunition 
and also give protection against possible tank- 
supported counterattacks. 

It is probable that several such operations 
will be in progress on any one sector at any one 
time before an attack, in the first place to probe 
for weak spots. and in the second place to keep 
the enemy in uncertainty as to the final point of 
main effort of the attack. German feint attacks 
have often been delivered in such strength or with 
such violence as to he indistinguishable from the 
main attack. 

Once a wedge has been firmly established in 
the enemy positions, the second phase of the at- 
tack begins. Troops so far held in their assembly 
area, ‘or slowly making headway under cover of 
the artillery fire supporting the first phase of the 
attack, advance to cut the enemy position in two 
and to roll up the positions flanking the wedge. 

Because the Germans anticipate enemy de- 
fenses organized in depth, and because these are 
unlikely to be fully disclosed until after the be- 
ginning of the attack, they do not make detailed 
plans for close-support covering fire, which would 
be hard to work out in advance, but tend to de- 
centralize their support weapons and artillery for 
the second phase of the assault, in which rein- 
forced battalions, companies, or platoons fight 
their own way forward, independently of -their 
flanking units, until they have gained their final 
objective. 

Attack on lightly defended positions is more 
similar to the conduct of the attack by the Panzer 
division. The first phase is likely to be a de- 
ployed attack on a two-regiment front, the third 
regiment in reserve. 

The Germans believe that in the advance ex- 
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tended formation of units is advantageous because 
it forces the enemy to scatter his fire. 

To counteract the overwhelming Allied superi- 
ority in artillery and planes which frequently 
knock out the attack before it is under way, the 
Germans have been known to use the following 
method. Small groups of less than platoon size 
infiltrate mainly at night over a period of three 
to four days into the hostile battle position or at 
least well behind the advanced positions. During 
the day the infiltrated groups conceal themselves, 
but if caught pass themselves off as ordinary 
patrols to avoid raising suspicion. When the 
actual attack is launched these units try to give 
the impression that the defender is surrounded 
and often cause great confusion. 

When the Germans go over from the attack to 
the defense, even if only temporarily, they con- 
centrate the supporting weapons around the com- 
mander of the unit that is to be supported, so 
that he can control the fire plan. 

(5) Infantry-assault gun coordination. The 
assault guns are ,organized in assault gun bat- 
talions and are under the control of th.e division 
commander. 

The Germans regard their self-propelled assault 
guns as decisive weapons to be employed par- 
ticularly at the point of main effort. In coopera- 
tion with infantry they facilitate the penetration 
and breakthrough. These weapons, the Germans 
believe, complement artillery fire by their ability 
to follow the infantry right up to an objective. 
Their use for small actions before an attack .is 
forbidden so as .not to betray their presence. 
Surprise is sought by bringing them into position 
by night and camouflaging their assembly area. 
Used primarily to neutralize enemy support 
weapons at short ranges over open sights, assault 
guns are preferably employed in concentrations ; 
to employ them singly or in comparatively small 
number is frowned upon by the Germans. 

German assault guns advance with or just be- 
hind the infantry; they never go ahead of the 
infantry. When an objective is reached, the as- 
sault guns do not remain with the infantry while 
the position is being consolidated but retire about 
1,000 yards to await further assignment. 

In close combat the assault guns are rather 
helpless and therefore it is the task of the in- 
fantry to keep the enemy away from the assault 
guns. Newly-organized assault-gun escort bat- 
teries have the same task. 

(6) Artiller3f. The Germans employ their field 

artillery in general support (L!llgcpm+ze Untrr- 
stiitzulig) or in direct support (Unmittelbare Un- 
tL’miitzungj, in the same manner as the U. S. 
Army. The Germans consider the battalion as 
the firing unit. Splitting up an artillery battalion 
into batteries and placing batteries under an in- 
fantry battalion is the exception justified only 
when the infantry battalion has an independent 
mission (for example, flank protection) or when 
the terrain does not permit unified fire control by 
artillery battalion commanders. Single commit- 
ment of guns is against German tactical doctrine. 
Various recent reports, however, describe devi- 
ations from the prescribed practice. Normally the 
Germans do not employ single field artillery 
pieces for direct fire, as, for instance, the Rus- 
sians do. But much use is made-of roving guns 
( Arbeitsgeschiitz) , and of guns firing from alter- 
nate positions to make identification more diffi- 
cult. Standing German orders call for the prep- 
aration of alternate firing positions, which, how- 
ever, are used now only in cases of very he&y 
counterbattery fire, as the gasoline shortage keeps 
all movements to a minimum. The Germans often 
designate the number two piece as the roving 
gun, and, unlike the other pieces, it normally is 
not dug in. It frequently changes its position, 
which is about 250 to 300 yards from the rest of 
the battery. 

The German artillery often engages a target 
from a lateral position. This deception, particu- 
larly identified with longer range weapons, is 
extended by employing another gun, often of 
lighter caliber, in a carefully coordinated attack 
on the same target. Flash simulators alsc in- 
crease the difficulty of visual location ‘of active 
guns. 

The first step to obtain infantry-artillery co- 
ordination is taken in the attack order and is 
assured by direct contact between the command- 
ers, artillery liaison units (Artillerieverbindungs- 
Ko~~~z~ndo), and direct contact between artillery 
observers and infantry units. 

The Germans also employ forward observers 
(Vorgeschobene Beobachtcr), who have the same 
task as their U;. S. counterpart. 

The signal equipment necessary for communi- 
cation between units, liaison units, and observers 
is only partly organic. The Germans keep most 
of the signal equipment centralized in the divi- 
sion signal battalion, which allots equipment as 
needed to the various units. 

In the attack the greater part of the artillery 
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supports the main effort. The remainder of the 
artillery is assigned the,mission of flank protection 
against possible enemy counterattacks. 

5. Meeting Engagement (Begegnungsgefecht) 

In the meeting engagement the Germans believe 
that the advantage lies with the side which SUC- 
ceeds first in making effective preparation for the 
attack ayd thereby deprives the enemy of his free- 
dom of action. When both adversaries attack 
immediately from march columns, the decisive 
factors are the initiative of the junior officers and 
the efficiency of the troops. The senior com- 
mander quickly coordinates the functions of the 
various officers, while the advance guard secures 
for him freedom of action and the opportunity 
for a speedy deployment of his troops. 

6. Pursuit 

U. S. and German tactical doctrines on pursuit 
are very much alike. Pursuit begins when the 
enemy is no longer able to maintain his position 
and abandons the combat area with the bulk of his 
forces. The object of the pursuit is the complete 
annihilation of the retreating or routed enemy. 
Effective pursuit requires great initiative from 
commanders of all echelons of command, who 
must not hesitate to start pursuit immediately, 
even when their troops are exhausted. The 
enemy must be given no time to pause to re- 
organize his forces and reconstitute his defense. 

The pursuit is conducted on a broad front by 
means of fire and movement. When making for 
distant objectives every effort is made to get 
around the enemy’s flanks and effect a surprise 
attack in his rear. However, care must be 
taken that enemy attack on one’s own flank does 
not cause deflection from the original direction. 

Fast-moving troops are used in the pursuit. 
These troops often are organized into pursuit or 
advance sections. The infantry scatters the 
enemy and by-passes resisting enemy strongpoints, 
leaving their destruction to units following in 
the rear. Part of the artillery places concentra- 
tions at the avenues of retreat, while the re- 
mainder displaces forward in echelon, providing 
continuous support for the units in. front. The 
Germans emphasize that a pursuit without the 
necessary artillery support may lead to disaster. 
Assault guns travel well forward with the rapidly 
advancing infantry, their comparatively heavy 
armament enabling them to crush quickly and 
decisively any enemy forces attempting to make 
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a stand. Combat aviation bombs routes of re- 
treat and strafes the hostile forces in direct sup- 
port of the ground attack. Combat engineers re- 
pair damaged roads, facilitating the continuous 
flow of supply and troops. 

Pursuit, after a successful breakthrough, is 
regarded by the Germans as an ideal mission for 
the Panzer division. Panzer Grenadiers in arm- 
ored half-tracks or in unarmored vehicles and 
tanks supplement each other in pursuing the 
enemy. During the advance on roads, the tanks 
form the point. However, through wooded areas 
or larger villages the Pmrzw Grenadiers take 
over the point. Tanks and Panzer Grenadiers 
stay close together so that either, according to 
the situation, can be committed as soon as enemy 
resistance is encountered. Tanks are normally 
not used in units of less than company strength. 

Section V. DEFENSIVE 

I. General 

Jn German doctrine the object of the defense 
(Vdrteidigung, or Abwehr) is to halt the hostile 
attack, or to gain time pending development of a 
more favorable situation for resumption *of the 
offensive. Thus German and U. S. doctrine are 
essentially the same : only the offensive leads to 
decisive successes. 

In the last two years German defensive oper- 
ations have become increasingly passive in nature. 
The Germans formerly placed the greatest stress 
on immediate and violent counterattacks as ef- 
fective means of destroying the attacking enemy. 
This required great mobility and large reserves. 
At present more emphasis is placed on the con- 
struction of defensive positions, and counterat- 
tacks are frequently local in character. It is most 
likely that this passive type of defense is only an 
expedient due to German shortages of mobile 
equipment and manpower. 

2. Organization for Defense 

a. GENERAL. The Germans attempt to break a 
hostile attack in front of the main line of resist- 
ance (Hauptkumpjhie), at the forward limit of 
the battle position (Hauptkampffeld), or to force 
the enemy to abandon his attack. 

As in U. S. practice, the commander usually 
determines from the map the main battlefield and 
assigns a general line as guide for the location of 
the main line of resistance, to ensure continuity 
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of the defensive position. Lower echelon com- 
manders fix the main line ‘of resistance on the 
ground, since only on the terrain, after thorough 
reconnaissance, can the details of the defense be 
decided. A recent official German directive states, 
however, that reconnaissance must not delay the 
construction of defensive positions. 

Organization of the defensive position follows 
a conventional pattern and includes an advanced 
position (Vorgeschobene Stellung), and an out- 
post position (Gefechtsvorp.osten), both of which 
usually are under immediate command of the area 
commander. A reserve position may also be pro- 
vided. 

The width and depth of a German defense area 
depend upon the terrain and the proportional 
strength ‘of friendly and hostile forces. In gen- 
eral, however, the width of a defensive sector 
assigned to a unit is approximately twice the 
width of the sector when the same unit attacks. 
Normal sectors are : platoon, 220 to 550 yards ; 
company, 440 to 1,100 yards ; battalion, 880 to 
2,200 yards ; regiment, 2,200 to 3,300 yards ; divi- 
sion, 6,600 to 11,000 yards. . 

b. ADVANCED POSITION. The Germans or- 
ganize the advanced position 5,000 to 7,000 yards 
in front of the main line of resistance, within the 
range of their medium artillery. A position is 
selected which will prevent seizure by the enemy 
of important terrain features, provide good obser- 
vation points for friendly artillery, and, if pos- 
sible, deceive the enemy as to the location of the 
main line of resistance. Troops manning these 
positions attempt to make the enemy deploy his 
forces prematurely and, if possible, in the wrong 
direction. 

The forces in the advanced position are usually 
reconnaissance detachments, which include ma- 
chine-gun, armored-car, and antitank-gun units, 
the fire power and mobility of which make them 
suitable for this type of employment. In general 
they occupy important features, such as railroads, 
river crossings, cross-roads, and commanding 
ground. Forces in advanced positions are not ex- 
pected to hold at all cost; in the face of superior 
enemy fire they retire along predetermined routes 
under over of their medium artillery. 

c. OUTPOST POSITIONS. Outpost positions nor- 
mally are established 2,000 to 5,000 yards in front 
of the main line of resistance. When the fronts 
are stabilized, the outpost position is the only posi- 
tion forward of the main line of resistance. The 

location, which depends upon the terrain, is al- 
ways within range of friendly light artillery. 

German -outpost positions are occupied in 
strength varying from platoons to companies, de- 
pending upon the mission, terrain, width of the 
sector, and the number of troops available. Often 
they are only weakly occupied as long as the ad- 
vanced positions are in front of them. Ordinarily 
outposts are established by infantry units drawn 
from the main battle position, supported by the 
fire of close-support weapons, such as mortars 
and infantry guns. Antitank guns often are at- 
tached to these outpost units to repel hostile arm- 
ored reconnaissance units. The main weapon, 
however, is the light machine gun which opens fire 
at ranges of about 1,300 yards, while riflemen 
commence fire at about 850 yards. 

Firing positions are selected by the Germans 
to facilitate unobserved withdrawal of the out- 
posts to the main battle position when hostile 
pressure becomes too strong. Several alternate 
positions are prepared for each weapon, and shifts 
are made by day and night to make it difficult 
for the opponent to detect and dislodge the out- 
post troops. Positions normally are selected at 
the edges of woods, villages, hedgerows, or hills. 
A good field of fire is considered mandatory, and 
the organization of firing positions is simple. 
Numerous dummy positions are constructed, in- 
cluding knee-deep trenches filled with leaves to 
simulate depth and occupancy. During the day, 
positions are manned by guards; at night, ad- 
vanced listening posts, particularly alert at dusk 
and dawn, warn the troops of the enemy’s ap- 
proach. Small, prepared attacks with limited ob- 
jectives under the protection of the outposts are 
utilized to interfere with the hostile preparations 
and secure information. 

Withdrawal of the outposts is conducted so 
as not to hinder the fire of the main battle posi- 
tion. After the outposts are abandoned, they are 
likely to be covered by carefully registered fire 
of heavy weapons in order to prevent their occu- 
pation by the enemy. 

d. MAIN LINE OF RESISTANCE. The Germans 
organize their battle position in depth, with in- 
dividual strongpoints connected to form an unin- 
terrupted belt. The strongpoints, constructed for 
all-around defense, and surrounded by barbed- 
wire obstacles and mine belts, contain one or 
more heavy weapons supplemented by machine 
guns, mortars, and riflemen. The smallest strong- 
point is occupied by a reinforced squad. Squad 
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Figure 12.-Typical layout of a rekforred squad stron,gpoist. 
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strongpoints normally are incorporated ‘into pla- 
toon strongpoints, and the latter into company 
strongpoints, etc. 

The Germans make the maximum use of re- 
verse slopes in their defensive positions. For- 
ward-slope positions are usually avoided as they 
are detected too early by the enemy and are likely 
to be destroyed by massed fire. Since organiza- 
tion of a position in woods requires much time 
and labor, and strong occupation is requisite to 
compensate for poor observation, the Germans 
also avoid woods when time is short and labor 
scarce. Battle positions are laid out so that 
woods are neither in, nor directly in front or in 
rear of, defense installations. The Germans -be- 
lieve, however, that when it is possible to estab- 
lish a well prepared position in a woods, a posi- 
tion so located offers the same advantages as a 
reverse slope. 

When the Germans decide to construct defen- 
sive positions on terrain divided by a stream, they 
organize bridgeheads on the bank on the hostile 
side where the terrain facilitates crossings. Where 
the river forms a re-entrant bend into enemy-held 
terrain, a second position is constructed at the 
base of the bend. On narrow rivers and creeks, 
the entire German main line’of resistance is on 
the hostile side of the river, and the stream be- 
comes the tank obstacle of the position. (See 
antimechanized defense.) When the friendly 
side of the river consists of swampland, it is used 
as an obstacle, and the hostile bank is not included 
in the defense system. 

The Germans endeavor to provide all parts of 
their position with strong support from artillery 
and heavy infantry weapons. A detailed fire plan 
is prepared in advance by the infantry and co- 
ordinated with the artillery plan. Provision is 
made for fire in front of the forward limit of the 
battle position, which is partly protected by mine- 
fields and other obstacles. Alternate positions are 
dug so that support weapons may be shifted and 
fired rapidly. The mass of the artillery lays con- 
centrated fire both close to and well in front of 
the main line of resistance, and is sited to cover 
the spaces between the effective fire zones of 
front-line units. 

The Germans in general adhere to the principle 
of “effect before cover” in determining priorities 
for constructing the various installations in a de- 
fense position. First they build combat trenches ; 
erect infantry obstacles such as barbed-wire 
fences ; and construct machine-gun positions, 

dugouts, foxhoIes, and antitank positions. They 
clear fields of fire by careful cutting of under- 
brush but try to avoid cutting down trees in order 
to preserve concealment of the position. The 
underbrush is left in front of the position as far 
as 1 to 3 yards. They organize observation posts 
for artillery and heavy infantry weapons, increase 
the depth of the battle position, dig communica- 
tion trenches and emplacements for the heavy 
infantry weapons, and build command posts. 
Finally, they construct emplacements for the artil- 
lery, dig antitank ditches within the battle posi- 
tion, and build dummy positions. 

The Germans insist on thorough camouflage. 
Whenever practicable, trenches and wire obstacles 
are placed along natural terrain lines such as rows 
of brush or edges of fields. Trenches are dug 
zig-zag at obtuse angles, 330 to 660 yards long, 
depending on the terrain. Machine-guns are em- 
placed in trenches 1 to 3 yards in length. To 
avoid silhouettes, the Germans heap more earth 
behind the trenches than in front. Dugouts for 
riflemen and for machine-gun positions normally 
provide sufficient protection against enemy artil- 
lery and mortar fire. Whenever possible, three 
layers of logs and earth are used as cover. 

e. RESERVE POSITION. Occasionally a reserve 
position is organized and troops in the main battle 
position retire to it, but only under heavy pres- 
sure. This reserve position is constructed far 
enough to the rear to compel hostile artillery to 
displace forward in order to bring it under fire. 
Motorized reserve units normally are kept there 
for counterattacks which are planned in advance. 

f. ANTIMECHANIZED DEFENSE. In construct- 
ing a defensive position the Germans stress con- 
struction of obstacles and antitank defenses. If 
possible they select tank-proof terrain, and natural 
tank obstacles, such as steep slopes, are improved. 
Very steep forward slopes are made at least 8 
yards deep, while uphill slopes are made 2 to 3 
yards high. Originally the Germans constructed 
antitank ditches well forward of the main line 
of resistance, but experience taught them that 
such ditches offered favorable jumping-off posi- 
tions for hostile infantry and also revealed the 
location of the main line of resistance. At the 
present time, therefore, antitank ditches normally 
are dug in the area between the main line of re- 
sistance and the artillery positions. They are 
built in an uninterrupted line to avoid leaving 
passages that can be exploited by the enemy. 

All crossings essential to assure the maneuver- 
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Figure 13.-German company in a defensive position. 
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ability of friendly troop: are built, so that they 
can be blown up on the shortest notice. 

The Germans are aware that obstacles of any 
kind are effective only when covered by fire from 
various weapons. Consequently, there usually 
are trenches behind the antitank ditches from 
which machine-gun and antitank-gun fire can 
cover the entire length of the tank obstacle. 

blinding their own antitank gunners, and leading 
hostile tanks not only are left without adequate 
support but are silhouetted against the smoke. 
The Germans also rely on the smoke being sucked 
into the tanks and forcing the crews to dismount. 

3. Conduct of the Defense 

The Germans learned that dense minefields in 
front of their positions were an inadequate tank 
obstacle, because the enemy usually neutralized 
them by massed artillery fire or by concentrated 
air bombardment before launching a large-scale 
attack. Now German minefields normally are 
laid within the main battle position, and only 
single mines are dispersed in pattern at wide in- 
tervals in front of the main line of resistance. 
Particular stress is placed on the mining of roads. 
Routes of withdrawal which have to be left open 
are prepared for mining, and, if time does not 
permit placing of actual mines, dummy mines are 
installed. 

German defense of a position, whether hastily 
prepared or complete in all details, is conducted 
on the same principles. Unless they are com- 
pelled by manpower and materiel shortages to rely 
on the strength of their positions, the Germans 
prefer heavy concentrations of fire and powerful, 
coordinated counterattacks by mobile reserves of 
all arms. They apply the principle of selecting 
a point of main effort (Schwcrpunkt) to the de- 
fense as well as to the attack. This principle 
necessarily is applied in reverse order in the 
defensive, the main effort being made opposite the 
point where the enemy is making his main attack. 

The Germans employ many kinds of tank ob- 
stacles. They recently have used static flame 
throwers dug into the ground. Usually sited in 
pairs and in conjunction with other tank obstacles, 
they are fired by well concealed personnel as soon 
as hostile tanks come within range. 

German antitank guns are disposed in depth, 
with some well forward. They often are dug in 
and carefully concealed to prevent the enemy 
from discovering the location and strength of the 
antitank defenses prior to attack. In emplacing 
antitank guns, the Germans prefer positions in 
enfilade or on reverse slopes. They normally em- 
ploy two to three antitank guns in each position, 
protecting them from infantry attacks with light 
machine guns. Ranges at which the Germans 
open fire upon hostile tanks vary according to the 
caliber of the gun and its position. Although 
single antitank guns sometimes engage enemy 
tanks at ranges up to 1,000 yards, main antitank 
defenses usually hold their fire until the range is 
reduced to about 150 to 300 yards. The employ- 
ment of close-combat antitank teams supplements 
the antitank defense. When the hostile tank at- 
tack is repulsed, the antitank guns move to alter- 
nate positions. 

German artillery attempts to disrupt a hostile 
attack before it reaches the defensive positions. 
The Germans state that it is invaluable to install 
observation posts simultaneously in the main line 
of resistance, in the advanced position, and in the 
immediate vicinity of the gun position. Thus 
they try to keep a hostile force constantly under 
observation and fire even when it achieves a 
penetration. The artillery regiment commander 
controls the fire as long as possible, although re- 
quests for artillery barrages may be made by unit 
commanders as low as platoon leaders. Capabili- 
ties of German heavy mortars, which like all 
other support weapons usually are sited on re- 
verse slopes, are exploited, with a present trend 
toward mortar-fire concentration. 

When a part of the battle position is lost, the 
area is taken under artillery fire to annihilate 
enemy forces which have penetrated it. The 
Germans normally organize reserve units, even 
when only relatively few troops are available. 
Immediate local counterthrusts by infantry ele- 
ments and support weapons near the penetration 
endeavor to hurl back the enemy before he has 
an opportunity to establish himself. These small 
counterthrusts, which normally closely follow the 
artillery fire, preferably are directed at the flanks 
of the penetrations. 

The Germans emphasize that the use of smoke When the enemy succeeds in making a large 
can be of great assistance in defeating enemy tank penetration or breakthrough, the German higher 
attacks. Smoke shells are fired into the attacking echelon commander decides whether a general 
formation about one-third the distance back from counterattack should be launched to restore the 
the leading echelon. Thus the Germans avoid position or whether the main battle position 
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should be reestablished farther to the rear. The 
counterattack is directed against the hostile flank, 
where possible, and is prepared thoroughly. As- 
sembly area, time, objective, zone, artillery sup- 
port, and employment of tanks, self-propelled 
artillery, assault guns, and air units are controlled 
by one commander. 

German antiaircraft defense, which is unable to 
give adequate protection everywhere because of 
Allied air supremacy, is concentrated at impor- 
tant points. The main mission of the light and 
medium antiaircraft artillery is the protection of 
roads. Accuracy of Allied air reconnaissance 
compels the German antiaircraft artillery to 
change positions from day to day, the changeover 
being made during the night. The Germans also 
enforce a preliminary two-hour fire silence in the 
new position to try to trap enemy fighter-bombers. 
Searchlights often are placed parallel to a pro- 
tected road to prevent enemy aircraft from illumi- 
nating the road by flares. This is particularly 
important since the Germans normally bring for- 
ward their relief troops, rations, and ammunition 
during the night. 

4. Defense of Towns 

The Germans regard towns and villages as ex- 
cellent strongpoints, particularly if the buildings 
are of masonry. Towns also are regarded as 
excellent antitank positions because of the con- 
siderable infantry-artillery effort necessary to 
neutralize them. 

In defending a, town or village, the G&-mans 
locate their main line of resistance well within 
the built-up portion; the edges of the town, which 
provide easy targets for artillery fire, are believed 
to be too vulnerable. The main line of resistance 
is laid out irregularly in order to develop flanking 
fire, and every effort is made to conceal its loca- 
tion until the last possible moment. Minor 
strongpoints are maintained forward of the line in 
order to break up attacks and provide additional 
flanking fire. Cul-de-sacs are organized and at- 
tempts made to trap attacking forces in them for 
destruction by counterattacking mobile reserves. 
These reserves are kept in readiness within 
the town itself, but other reserve forces are 
held outside the town to prevent hostile flanking 
maneuvers. 

Both occupied and unoccupied buildings are 
booby-trapped in organizing the defended posi- 
tions. Entrances to buildings are blocked, and all 
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windows opened so as not to disclose those from 
which fire is maintained. Kooms are darkened, 
and passages are cut in the walls between build- 
ings. To avoid detection, the &mans fire from 
the middle of the rooms, ant1 ir~quently change 
their positions, while communication is maintained 
through cellars and over roofs. Machine guns 
are sited low, usually in basements. to provide bet- 
ter grazing fire. Chimneys and cornices are used 
as cover for men on roofs; tiles may be removed 
to provide loopholes. Searchlights are mounted 
to illuminate fields of fire; in their absence vehicle 
headlights may be used as substitutes. When 
houses collapse, the defense is carried on from 
cellars, and rubble heaps of destroyed areas are 
organized into strongpoints. 

Tanks are considered to be ineffective within 
a defended town, although the Germans have used 
them in static, dug-in positions at cross-roads and 
squares. As a result of their experiences on the 
Eastern Front, the Germans believe single tanks 
are too vulnerable to Moloto\- cocktails, magnetic 
mines, and explosive charges;. When the Ger- 
mans themselves use these antitank weapons, they 
employ them from foxholes dug outside the peri- 
me&- of the town. Efforts arc made to destroy 
enemy tanks inimobilized by antitank action, 
either within or outside the town, in order to pre- 
vent their recovery or use as artillery observa- 
tion posts and machine-gun nests. Antipersonnel 
mines are interspersed in antitank minefields be- 
cause the attacking infantry are considered the 
chief menace. 

Assault guns may provide direct defensive sup- 
port fire if attacking forces break through and 
disorganize the German position. To secure the 
added protection afforded by masonry walls, the 
Germans may locate assault guns or tanks within 
buildings and use them against hostile armored 
vehicles and infantry. Counterattacks. supported 
by assault guns or tanks, will not be withheld until 
the situation has become desperate ; indeed, sur- 
prise counterattacks may be launched at any time. 

For the defense of village strongpoints special 
battle commandants (Karnpfkolllrllalldanten) arc 
appointed. The battle commandant is usually the 
senior officer and the tactical commander of all 
military forces, emergency units, and civil organi- 
zations in his area. He has the disciplinary power 
of a regimental commander. 

In the case of fairly small villages, consolida- 
tion of the place itself is usually deemed suf- 
ficient. For Iarger localities an outer defense 
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system is constructed in addition to the inner 
defenses. 

The inner defense system consists of a num- 
ber of concentric positions which are broken down 
into perimeter positions, intermediate positions, 
and the inner ring position. The inner defense 
system is divided into sectors, each forming a 
strongpoint system in itself, with the strongpoints 
protected by all-around antitank and infantry ob- 
stacles and connected with each other by trenches. 

The perimeter ring.pasition is the most impor- 
tant part of the inner defenses and consists of 
one or more continuous trench systems, each with 
a deep main battle zone. The forward edge often 
is beyond the outskirts of the village, unless this 
creates unfavorable conditions for the antitank 
defense, in which case it is within the village itself. 
Artillery and heavy support weapons are em- 
ployed as whole units in support of the perimeter 
ring position, although single guns may be de- 
tached for the defense of strongpoints and roads. 
The nearer the fighting approaches the inner ring, 
the more likely it will be that the Germans will 
split up the support weapons units for close co- 
operation with infantry assault groups. 

The outer defense system likewise consists of 
a number of concentric positions, approximately 
4 to 6 miles apart, so as to force the enemy artil- 
lery to displace to engage each one. For defense 
of larger towns the Germans organize the outside 
ring about 125 to 18% miles beyond the out- 
skirts whenever feasible. Beyond this outside 
defense ring, about 2,200 yards forward, are the 
advanced positions, with covering units still 

further forward on main roads and railways. 

Patrols of all types, including motorized and 
cyclist patrols, give early warning of the enemy’s 
approach and keep him under continuous obser- 
vation. Non-military outposts, such as police 
sentries, party officials, and local farmers also are 
used for these duties. 

Sector boundaries for companies and battalions 
are defined from the outside defense ring to the 
center of the town or village. Usually they do 
not coincide with vital main roads, which always 
are defended by entire companies or battalions. 
Every strongpoint, defense block (combined ad- 
jacent buildings), and sector has local reserves ; 
mobile reserves, consisting of combat groups com- 
prised of infantry, tanks, assault and self-pro- 
pelled guns, are employed for counterattacks of a 
larger scale. 

In addition to regular military units the Ger- 
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mans employ emergency units, organized from 
personnel of Army, Navy, and Air Force in town 
defense. Besides these regularly organized emerg- 
ency units, improvised emergency units are 
formed from stragglers, remnants of formations, 
and units in process of reorganization. Utiliza- 

tion of emergency units is only temporary. Their 
main tasks, of local nature, are protection of head- 
quarters, supply points, airfields, etc., and garri- 
son service in fortifications. 

5. Doctrine of Westwall System 

The Germans consider economy of force the 
fundamental principle in planning zones of perma- 
nent fortifications. They originally built the West- 
wall as a protective barrier along the French 
frontier to permit commitment of maximum 
forces offensively in the East. Thus, in 1939, 
they were able to hold in the West with approxi- 
mately 20 divisions, while employing 40 to 50 
divisions against Poland. 

When Westwall construction ceased in 1940, 
German strategy in the West was offensive, en- 
visioning an invasion of France by a wide envel- 
opment, with the bulk of the German forces in 
the ‘North, where the Westwall defenses were 
relatively weak. The pivot of maneuver was 
south of the Moselle River, where the Westwall 
defenses were strongest. 

The Germans never have discarded the prin- 
ciple that offensive action is the best protection. 
When their armies were forced back to the West- 
wall in 1944, they used this defensive system 
as a base for offensive operations in selected 
areas, as in the Saar and the Eifel. Advantage 
also was taken of this protected zone for the free 
lateral movement of troops ; shelters were utilized 
for the cover and concealment of reserve forces, 
weapons, and supplies. 

German Westwall tactics are based on a stub- 
born defense of individual fortifications, local 
counterattacks against areas of penetration, and 
counterattack by general mobile reserves against 
areas of deep penetration. German troops are not 
permitted to develop a static-defense complex 
which might foster the idea that a position once 
surrounded is lost. Bunker garrisons are taught 
to continue resistance even though surrounded, 
because their perseverance impedes the attackers’ 
advance and facilitates counterattacks. Troops 

are trained in the principle that the decision usu- 
ally is achieved by the infantry in the open be- 
tween bunkers. Organic heavy infantry weapons 
and artillery are the backbone of German defense 
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Figure 15.-Antitank defense of an artillery battery firing position. 
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in the Westwall, just as in mobile warfare. Re- 
serves habitually are left under cover until the 
time for counterattack arrives. 

Surprise is always attempted. For example, 
bunkers and heavy weapons frequently are sited 
on reverse slopes, not only for concealment and 
protection in defilade, but also to open fire sud- 
denly upon the unwary attacker crossing the crest 
or moving around the nose of a hill. The attacker 
penetrating the Westwall defense system must 
be prepared to cope with unexpected resistance 
flaring up in his rear areas, surprise by accurate 
flanking and enfilade fire at short and medium 
ranges, sudden counterattacks by forces not 
known to be in the areas, and counterattacks in 
increasing strength as the penetration progresses. 

German doctrine prescribes that the intact por- 
tion of the defenses must continue the battle, 
regardless of the situation at the penetrated area, 
until the appropriate command orders a readjust- 
ment of the line. Penetrations normally are dealt 
with as follows: by mobile reserves which seal 
them off frontally; by counterattack or counter- 
offensive from protected flanks to threaten the 
rear areas of the penetrating force; or by both, as 
in the Aachen area. At any rate, the Germans 
will attempt to destroy the penetration before the 
attacker has reorganized and consolidated his 
gains. Here again the principle of economy of 
force is generally followed. German troops may 
be taken from strongly protected and little threat- 
ened areas in order to concentrate on adequate 
counterattacking or counteroffensive force. 
Hence the attacker should have sufficient strength 
to ward off strong countermeasures and at the 
same time exploit the advantages gained by a 
penetration. 

Section VI. RETROGRADE MOVEMENTS 

I. Withdrawal from Action (Abbrechen des 
fechts) 

Ge- 

a. GENERAL. The Germans break off an en- 
gagement for one or more of the following rea- 
sons: when it has served its purpose; when con- 
ditions require the employment of the troops, or 
part of them, on another front; when a continua- 
tion of the battle gives no promise of success ; or 
when defeat is imminent. 

When an attack exhausts itself without attain- 
ing its objective, the Germans assume the defen- 
sive as the first step in withdrawing from action. 
If the defense must be continued in a rearward 
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position, the breaking of contact, the retirement, 
and the resumption of the defense are carefully 
planned beforehand. Positions in the rear are 
prepared for the reception of the troops, particu- 
larly if they have been engaged in heavy fighting. 
The retirement is made in conjunction with that 
of adjacent units, and stress is placed on maintain- 
ing the cohesiveness of the retiring forces. 

By maintaining the usual fire of all arms, the 
Germans try to deceive their enemy as long as 
possible as to the continued occupation in force of 
their original position. 

In view of the severe losses inflicted by Allied 
planes and armored forces on German troops dur- 
ing daylight disengagements, the Germans try to 
await darkness before withdrawing from action. 
At night they break off combat on a wide front 
and move back along routes as nearly perpendicu- 
lar as possible to terrain features suitable for 
fighting delaying actions. When the situation 
forces them to withdraw during daylight, they do 
so by unit sectors, coordinating the movements of 
adjacent units. 

b. ORDERS. The German company commander 
follows this outline in drafting his orders for 
breaking off an engagement : 

General instructions. Rearward movement of 
supplies, ammunition-carrying vehicles, and equip- 
ment. 

Reconnaissance and marking of routes of with- 
drawal. 

Detailed instructions. Combat orders for the 
covering forces (reconnaissance units, heavy sup- 
port weapons, medical personnel, infantry com- 
bat wagons, and infantry engineers). 

Type, time, and march order for the withdrawal 
of the rifle platoons and heavy weapons. 

Assembly areas. 
Location of the company commander. 

2. Retreat (R~ckztlg) 

a. GENERAL. Retreat is a forced retirement 
which is ordered by the Germans only when all 
possibilities for success are exhausted. The ob- 
jective is to place enough distance between 
friendly and hostile forces to enable the former 
to conduct an orderly withdrawal and to occupy 
new positions to the rear. 

b. COVERING FORCES. The German usually or- 
ganize covering forces from troops in closest con- 
tact with the enemy-either whole tactical units or 
elements from several. These forces attempt to 
make the enemy believe that the position is still 
fully occupied. Engineers prepare additional ob- 
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stacles, minefields, and booby traps forward of 
and within the positions to be held. A portion of 
the artillery and heavy infantry weapons support 
the covering forces. They maintain as long as 
possible their former fire activity to deceive the 
enemy, even when fulfilment of their mission 
means the loss of individual guns. The sector 
assigned to a covering force is usually too wide 
to be under effective control of a single comman- 
der, but the actions of the various commanders 
are closely coordinated. Orders specify whether 
the covering forces are to remain in contact with 
the hostile forces until they begin to advance, or 
to follow the main body after a specified interval. 

c. REAR GUARD (Nachhut). (1) As the dis- 
tance from the enemy increases, the retiring troops 
form march columns. Where possible, a divi- 
sion’s retirement takes place along two parallel 
routes. The freshest troops available are used as 
rear guards. Since the rear guard cannot expect 
support from the retreating main body, it must 
be relatively strong. It is composed of infantry 
units. Generally the divisional field artillery re- 
tires with the main body, none being assigned to 
the rear guard. Self-propelled and heavy in- 
fantry-support guns, and even howitzers, are fre- 
quently attached to the rear guard. Tanks also 
may be assigned. A typical rear guard for each 
route in a division retirement is one infantry bat- 
talion to which are attached elements of the recon- 
naissance unit, to protect the flanks, and of the 
engineer unit, to prepare demolitions. 

(2) The rear guard infantry battalion nor- 
mally employs only one of its rifle companies on 
active rear guard tasks. The three rifle companies 
perform this function in turn as long as their 
strength remains approximately even. If the ter- 
rain demands it, two companies are employed at 
a time. Two or more antitank guns and half 
of the self-propelled or heavy infantry guns al- 
lotted to the full rear guard support the rearmost 
rifle company or companies. When pressure be- 
comes too strong, the single rifle company is with- 
drawn through the two remaining rifle companies 
which are supported by the remainder of the at- 
tached weapons. Variations of this leapfrogging 
progress are repeated until darkness, when a gen- 
eral disengagement takes place and the original 
formation is resumed. 

(3) Rear guards withdraw by bounds to se- 
lected but not prepared positions. The extent to 
which positions eventually can be prepared de- 
pends on the proximity of the pursuing forces, 
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the length of time each particular position is likely 
to be held, and the decision of the individual com- 
pany and platoon commanders. During each stage 
of the retreat, the commander of the rear com- 
pany can order a withdrawal to the main rear 
guard position, but withdrawal from each main 
rear guard position is ordered by the commander 
of the main body. l:requently the speed of with- 
drawal is based on a time-distance schedule. Dur- 
ing the withdrawal from a certain town, rear 
guards were instructed to retire not more than 
3,000 yards a day. 

(4) Experience has shown that in certain types 
of country a reinforced rear guard company gen- 
erally can hold up very superior forces on a front 
as wide as three miles. In one instance of a 
withdrawal from a defensive position along a river 
line, a German Panzer division, which had one 
Panzer Grenadier battalion and attached elements 
as its rear guard, was covered by one rifle com- 
pany reinforced by a company of tanks, four in- 
fantry guns (including two self-propelled), and 
a battery of medium howitzers. The tanks were 
mainly used to cover the withdrawal of the rifle 
elements. On another occasion a similar rear 
party had a number of heavy mortars attached. 
These covered the infantry withdrawal with the 
help of four tanks, which also carried the mortars 
back to the next bound. 

(5) Particularly suited for rear guard tasks, 
because of its armor and high fire power, is the 
armored reconnaissance battalion ol the Panzer 
division. When employing the armored recon- 
naissance battalion in terrain that affords cover, 
the Germans site well camouflaged, armored half- 
tracks in WOO&X! areas, flat reverse slopes, or high 
grain fields, and open fire with all weapons at 
very close range. The armored half-tracks then 
penetrate into the confused enemy and, after re- 
pulsing him, retreat to previously organized alter- 
nate positions. 

3. Delaying Action 

a. BASIC PRINCIPLES. The Germans make a 
distinction between “delaying engagements” (Hin- 
haltendes Grfecht) and “delaying action” (Hinhal- 
tender Widerstand). A delaying engagement is 
primarily the general plan of the higher comman- 
der for holding back the enemy. Delaying actions 
are the measures taken by lower units to carry 
out the higher commander’s plan. 

The purpose of delaying actions is to enable 
the main German force to disengage itself from 
battle, retire in order, and establish a new defen- 
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sive position. Delaying actions therefore seek to 
deceive the enemy as to German strength, dispo- 
sitions, and intentions ; to prevent the enemy from 
committing the main German forces; and to pre- 
vent close pursuit of the main forces by the 
enemy. These measures are accomplished by rear 
guards, special battle groups, and strongpoints, all 
of which are characterized by high automatic fire 
power, mobility, and economy in numerical 
strength. 

Delaying actions are organized not in a main 
defensive belt, but on lines of resistance (Wider- 
standslinien) . The distance between such lines 
is great enough to prevent the enemy from en- 
gaging two of them from the same artillery posi- 
tion. He is compelled to displace and move up his 
artillery to engage each line. These lines of re- 
sistance are normally established along forward 
slopes to facilitate disengagement and withdrawal 
under cover. The delaying actions are fought for- 
ward of the lines of resistance with mobile forces. 
Furthermore, battle outposts are organized for- 
ward of each line. 

The main delaying weapons are machine guns, 
mortars, and self-propelled weapons. Tanks are 
used in small groups. 

Maintenance of contact is a most conspicuous 
principle in the Germans’ conduct of a withdrawal 
and delaying action. The size, composition, di- 
rection, and intention of the attacking enemy force 
are observed at all times. 

b. CONDUCT OF THE DELAYING ACTION. Dur- 
ing a delaying action, wide sectors are covered by 
artillery units widely deployed-guns are sited by 
sections if necessary-and by widely distributed 
infantry-support weapons. The defense is then 
further organized by establishing strongpoints 
manned by small groups. 

The positions from which delaying actions are 
fought are characterized by very slight depth. AS 

a general rule, a unit is responsible for double 
the front normally allocated in defensive fighting. 
A company sector is 650 to 1,300 yards ; a bat- 
talion sector 1,750 to 4,400 yards; a regimental 
sector 4,400 to 6,600 yards; and a division sector 
1.3,OOO to 22,000 yards. 

In leaving a line of resistance, German cover- 
ing forces attempt to disengage by night. If 
that is not possible, their actions are governed by 
the following principle: the enemy is not al- 
lowed to come closer to them than they are from 
their next line of resistance. The troops must 
be able to reach the new position before the enemy 

reaches the old one, or their losses will be ex- 
cessive. 

The troops therefore do not retire in the face 
of enemy patrols-every effort is made to destroy 
such patrols-but only when the enemy mounts 
an attack. If it can be ascertained that the enemy 
is preparing for a massed attack, the Germans 
make a timely withdrawal to avoid exposing the 
troops to enemy artillery concentrations. Ad- 
vance elements employ smoke to enable them to 
make a getaway in a critical situation. Riflemen 
cover the disengagement of heavy weapons, which 
move back by bounds. Every opportunity is 
taken to make limited counterattacks in order to 
inflict casualties on an enemy who advances 
recklessly. 

Fire is opened at extreme ranges on an enemy 
advancing for a major attack. Enemy recon- 
naissance forces are allowed to approach, how- 
ever, and then an effort is made to destroy them. 

Counterattacks on a large scale are avoided, 
except when the enemy threatens to penetrate the 
line of resistance. When that occurs, the Ger- 
mans counterattack with the main forces of the 
rear guard and seek to restore the situation in 
order that the program of staged withdrawal may 
be continued. Local counterattacks are made for 
the protection or retention of some feature essen- 
tial to the safe conduct of the main withdrawal, 
or to gain time for the preparation of the line 
of resistance or phase line. 

The area between the lines of resistance is 
called the intermediate area (Zz&clzenfeZd) . Ex- 
plicit orders are given as to whether the inter- 
mediate area is to be covered in one bound or is 
to be fought over. The latter necessity arises 
especially when the next line of resistance has not 
been fully prepared and time must be gained. 
Detachments must reach the line of resistance 
early enough to insure that all the main positions 
are occupied in time. 

The supply of ammunition is carefully organ- 
ized. A great deal of ammunition is required 
for delaying actions because a few weapons on 
a broad front must do as much as or even more 
than the normal number of guns in a defensive 
position. When ammunition is scarce, the Ger- 
mans specify, down to sections if necessary, the 
quantity of ammunition that may be used at each 
position. Every commander maintains a supply 
of ammunition for emergencies. 

The Germans stress the importance of deceiv- 
ing the enemy by every means. Artillery and 
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heavy weapons are moved continually to give an 
impression of greater strength. Dummy posi- 
tions and camouflage are also widely used. 

So that isolated groups may be adequately di- 
rected, signal communication receives special at- 
tention. 

In delaying actions in mountainous terrain, the 
Germans make greater use of their reconnaisance 
and engineer units than of any other component. 
Reconnaisance units are almost continuously in 
contact with advance and flanking enemy ele- 
ments, and participate in most rear-guard and 
battle-group engagements. 

c. STRONGPOINTS IN DELAYING ACTION. The 
Germans cover the rear guard’s resistance or 
phase lines by a system of strongpoints or de- 
fended localities. Just as it is a function of the 
rear guards to prevent a pursuing force from 
making contact with the main body while it is on 
the move, so it is the function of strongpoints to 
prevent the penetration of resistance or phase lines 
until the main body has withdrawn to its next 
position. 

In manning strongpoints, the Germans show 
the same economy of force they show in forming 
rear guards. Typical fire power of a strongpoint 
in close country is one or two self-propelled guns, 
two heavy mortars, and up to six machine guns. 
In open country, one self-propelled gun is nor- 
mally employed, supplemented by three tanks and 
a small party of infantry with mortars and ma- 
chine guns in armored half-tracks. 

Strongpoints generally are organized on the 
hedgehog principle. Provision is made for all- 
around fire, but the strongpoints are not neces- 
sarily mutually self-supporting. They are nor- 
mally located on commanding features, and some- 
times on the forward edges of villages or hamlets 
if these dominate road or terrain bottlenecks. In 
flat country, however, villages usually are not oc- 
cupied except by snipers, but positions are oc- 
cupied in the rear of the villages to engage enemy 
vanguards debauching from them. Weapons are 
not dug in, and positions are frequently changed. 
Counterbattery fire thereby is rendered very dif- 
ficult as there are no prepared positions to be 
spotted from the air. The Germans thus force 
their enemy to launch a full-scale attack sup- 
ported by artillery to dislodge the garrison of 
the strongpoint, which normally withdraws just 
before the attack can materialize. Approaches to 
strongpoints which cannot be covered by fire are 
frequently mined. Extensive minefields are fre- 
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quently laid at the heads of re-entrants in hilly 
terrain. 

d. BATTLE GROUPS IN DELAYING ACTION. 
Battle groups normally are organized for the 
execution of some specific task in the withdrawal, 
such as a local counterattack or the defense of 
some particular feature whose retention is neces- 
sary for the security of the main withdrawal. 

Battle groups, which the Germans employ for 
offensive and defensive as well as delaying mis- 
sions, vary in size from a company or two, with 
attached close support weapons, to a regiment or 
several battalions reinforced with tanks, artillery, 
antiaircraft, engineer, and reconnaissance ele- 
ments. In all cases the Germans seek to make 
them as self-sufficient as possihle in comhat. In 
actual practice, however, the composition of Ger- 
man battle groups appears often to have been 
dictated less by the theory of what units should 
be put together to form a self-sufficient comhat 
force, than by the demands of an emergency 
situation which commanders have been forced to 
meet with the insufficient and normally disasso- 
ciated units at their disposal. 

German hattle groups may he organized for 
short, long, or changing missions. They are 
usually known by the name of their commander. 

e. DEMOLITIONS AND OBSTACLES. To prevent 
the pursuing enemy columns from approaching 
close enough to engage even their rear guard ele- 
ments, the Gerinans continually employ demoli- 
tions and obstacles of all kinds. The thorough- 
ness with which ehgineer operations have been 
carried out has increased steadily throughout the 
war. Culverts and bridges are completely de- 
stroyed. Roads and all natural detours are 
mined, cratered, or blocked by felled trees; in 
streets and villages, streets are blocked by the 
wreckage of buildings. Vertical rail obstacles are 
placed to obstruct main routes; mines often are 
laid for 30 yards around the edge of the obstacle. 
Wooden box mines are used to a large extent as 
demolition charges, and aerial bombs and artillery 
shells are sometimes similarly employed. 

Frequently rear parties are committed to a 
delaying engagement in order to cover the prepa- 
ration of demolitions immediately behind them. 
During static periods in the general withdrawal, 
when the Germans occupy their line of resistance 
or phase line, engineer units prepare demolitions 
i’n the rear. After the withdrawal, these demoli- 
tions are covered by sniper fire, machine guns, 
and self-propelled weapons as long as possible. 
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Section VII. MINEFIELD5 

I. General 

The Germans make extensive use of mines which 
they consider a most effective defensive weapon. 
Minefields are utilized chiefly to cover defensive 
actions and retreats, although limited use is made 
of them in offensive actions for flank protection. 
In a static situation the Germans regard mine- 
fields as an element of the front-line position, 
laid out according to an over-all mine plan devel- 
oped in close conjunction with that for the fields 
of fire of all weapons. Within recent months, 
standard German doctrine for minefield location 
has been modified. ‘Instead of laying dense mine- 
fields in front of the main line of resistance, dis- 
persed mines are laid there, while the minefields 
proper are sited within the main battle position. 

2. Surveying of Minefields 

The Germans consider it necessary to survey the 
location of-minefields and individual mines within 
the minefields. German engineers are instructed 
to choose reference points (Festpunkte or FP) 
for minefields which easily can be identified. At 
a grade crossing, at the intersection of two im- 
proved roads, at the edge of a village, or some 
such favorable location, this can be done without 
any difficulty. In some instances, however, the 
Germans are forced to use “guide wire” and auxili- 
ary fixed points (Vwmessungspunkte or VP). 
A type of auxiliary fixed point that has proved 
practicable is the center of an equilateral triangle 
with sides 1.5 to 25 feet long. The corner points 
and the fixed point itself may be stakes, rails, or 
concrete or steel girders about 3 feet in length con- 
nected with barbed wire. Such a fixed point can 
be reestablished easily because even heavy shelling 
will rarely destroy more than one or two stakes. 

A minefield is limited by the four corner points 
Al, AZ, As, and Aq. The corner points are marked 
clockwise, A, and A, forming the base line on the 
German side. The survey of the field refers to 
one or both points of the base line. Auxiliary 
fixed points, called “mine stakes” (Minenpfiihle), 
are used if necessary. Fixed points may be refer- 
ence points found on the map or auxiliary fixed 
points established by the troops. Distances are 
measured in meters; azimuth readings are taken 
on the German issue compass-divided into 6,400 
mils like the U. S. compass but read counter- 
clockwise, and marked with the letters KZ 
(Kompasszuhl) . The new-type compass called 

“march compass” has clockwise graduation and is 
indicated with the 1ettc.rs MKZ. The Germans 
use the magnetic azimuth and always proceed in 
their survey from the friendly toward the enemy 
side. 

The Germans believe that it is advantageous to 
lay a continuous chain of reference points 600 to 
900 feet apart, through a division sector. This 
chain can be used to determine the location of 
ditches, trenches, obstacles, and pillboxes, as well 
as minefields. Individual points are designated 
with Roman numerals, starting on the right flank 
of the division sector. 

3. Laying of Minefields 

a. PATTERNS. To assure the greatest possible 
effect, minefields normally are laid out in definite 
patterns. The Germans make an exception to this 
practice, however, in sectors where they do not 
intend to undertake ol‘fensive actions. There they 
disperse the mines irregularly in the areas be- 
tween defensive positions, 

The main belts of a major antitank minefield 
laid in uniform pattern normally consist of anti- 
tank mines with a sprinkling of antipersonnel 
mines in the forward edge of the field. Both 
types may be fitted with anti-lifting devices, and 
some of the antipersonnel mines have trip wires 
attached. In some instances, these mines are 
placed in the intervals betwen the diagonal wires 
of a double-apron fence, with trip wires fastened 
to the diagonals. 

A number of antitank mines are laid in the 
forward edge of antipersonnel minefields to pre- 
vent armored vehicles from detonating the main 
belt of antipersonnel mines. The forward edges 
of minefields of all types often are sown with 
explosive charges placed in wooden boxes fitted 
with pressure fuzes. These act as both antitank 
and antipersonnel mines, and discourage the LISA 

of detectors to locate the mines. 

Forward of most regular fields, and particu- 
larly in front of lanes, mines may be found widely 
spaced or scattered at random in unmarked 
groups. Mines also are laid in spaces running 
out at right angles from the forward edge of the 
minefield to damage vehicles moving along the 
field in search of lanes. 

-411 pressure-type antitank and antipersonnel 
mines are laid in lines. For measuring distances 
and spaces, the troops use a mine-measuring wire 
(Minennzcssdraht) which they themselves make 
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MINE MEASURING WIRE. 

. ,  .  
. ,  . . _ .  , . . .  . ,  , , . ,  .  

. ,  .  
“ .  _. .  .  

RING4 : 

BURIED T-MINES IT-MINE 42 OB T-MINE 431, WITH Z-METER SPACING BOTH LATERALLY AND IN DEPTH. 

T-MINES [T-MINE 42 OR T-MINE 431 LAID ON SURFACE, WITH 4-METER SPACING BOTH LATERALLY AND IN DEPTH. 

.  ,  ,  , (  

RKGEL-MINES 43, BURIED OR LAID ON SURFACE. 

AS A RULE TWO ROWS OF MINES ARE USED, BUT FOR EXTRA PROTECTION IN SPECIAL SECTORS FdJR 
ROWS ARE LAID, WITH THE THIRD AND FOURTH ROWS MOVED TWO “RINGS” TO THE LEFT WITH REFERENCE 
TO THE FIRST AND SECOND LINES. 

Figure I?.--Mine Measuring Wire and Minefield Patterns, 
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from old telephone wire. (See Figure 15.) The between fixed points, serves to lay out right an- 
mine-measuring wire is 24 meters , (about 25 .gles by staking out a triangle with sides of 6, 
yards) long, and every meter (3 feet 3 inches) 8, and 10 meters respectively. Spaces between 
is marked with a piece of wood. The rings on the mines are determined by reference to the marks 
ends are about 5 inches in diameter. The meas- on wire ; the four rings on one end are used to 
uring wire, in addition to measuring the distance offset the rows. 

S-MINES WITH 2-METER SPACING BOTH LATERALLY AND IN DEPTH. 

S-MINES WITH 4-METER SPACING BOTH LATERALLY AND IN DEPTH. 

SCHU-MINES 42, SPACED W-METER LATERALLY AND l-METER IN DEPTH. THE MINES ARE PLACED AT 
W-METER INTERVALS ALONG THE MEASURING WIRE. 

Figwre 18.-Minefield Pattents. 
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Type of Mine How Laid 

T-Mine 35 Buried 

-i 
T-Mine 42 
T-Mine 43 

R-Mine 43 

S-Mine 35 

Schii-Mine 42 Buried 1 m (1.1 yds) 

Laid on surface 

Buried 

Buried or 
laid on surface 

Buried 

Interval 
between Mines 

4 m (4.4 yds) 

4 m (4.4 ytls) 

2 m (2.2 yds) 

about 
4 m (4.4 yds) 

4 m (4.4 yds) 

2 m (2.2 yds) 

f/z m (0.55 yd) 

- 

. 

: 

Number of Density per 1 
ROWS Meter of Front 

8 
12 
16 

8 
12 
16 

4 
6 
8 

.__ 
2 
4 

2 
3 
4 

2 
3 
4 

~- 
2 
3 
4 

% 
1 

- 

__- 
4 

I 

1 
8 2 

12 3 
.-~~~ 

2 1 
4 2 
6 3 

~~~ 
1 1 
2 2 
3 3 

___- ~. __--~ 
1 2 
2 4 

The density of a minefield depends upon the 
interval between mines and the number of rows. 
The table above represents the density. 

Mine lanes are left open for patrols, and pas- 
sage lanes for assault troops. For permanent pa- 
trols new lanes are made from time to time, and 
the old ones closed. A mine-free safety strip is 
provided on the Germans’ side. 

The Germans normally lay mine belts in indi- 
vidual sections 80 by 105 feet. The sections usu- 
ally are staggered, and, for extensive mine belts, 
they are combined in units of three or four to 
form forward or reverse arrowheads, or echelons. 
Minefields arranged in echelon are surveyed by 
using corner posts on the hostile side of inter- 
mediate minefields as survey points. 

The Germans emphasize that minefields must 
be covered by fire, although during a hasty with- 
drawal they often do not follow this principle. It 
is common for a regular minefield to have a listen- 
ing post with two men at the rearward edge ; 
about 70 or 80 yards farther to the rear there 
usually is a covering party of four or five men 
armed with one or two light machine guns. 

When the Germans are in hasty withdrawal, 
they usually lay a large number of small nuisance 
minefields. These fields contain many different 
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types of mines, which often are unmarked and 
show every evidence of hurried laying. The con- 
sequent lack of pattern uniformity makes their 
detection and clearance a laborious and dangerous 
task. Though no consistency is noted in layout 
and types of mines used in such fields, the Ger- 
mans show certain preferences in their choice of 
sites for them. 

b. LOCATION. In general, mines are laid either 
close to, or on, roads ; on airfields and railways ; 
and along telegraph routes. Surfaced portions 
of roads usually are avoided by the hasty mine 
layer, but khaki-painted T-Mines sometimes are 
placed on the surface at dips in the road, in the 
hope that drivers will be unable to check their 
vehicles in time to avoid them. The Germans also 
place mines along the shoulders of the road oppo- 
site narrow places where drivers have to detour 
to pass, and at the entrances to defiles where they 
have to pull off the road to wait for vehicles 
moving in the opposite direction. Other places 
usually sown with antitank mines are turnouts, 
sharp bends, the unsurfaced islands sometimes 
found at crossroads, berms, and well worn wheel 
ruts. 

c. CONCEALMENT. The Germans, with great 
ingenuity, attenqlt to make their tnines difficult 
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to detect. They bury them as much as 24 inches 
below the surface where they explode only after 
passage of a number of vehicles has compacted 
the earth cover sufficiently to operate the fuze. 
They put explosives in wooden boxes to prevent 
the effective operation of ordinary mine detectors, 
and mark tire prints in the earth on top of the 

mine by drawing a detached axle and wheels 
over it. 

The Germans also show considerable ingenuity 
in siting random antipersonnel mines on the line 
of the hostile advance. Road demolitions are 
plentifully sown with S-Mines, and kilometer 
posts at points where vehicular drivers have to 
dismount to read directions are similarly treated. 
S-Mines also are placed in ditches, often close to 
to the trip-wire peg of another mine. 

Nuisance fields on lines of cbmmunication gen- 
erally are closely spaced, occasionally so closely 
as to cause sympathetic detonation. This is par- 
ticularly possible when mines are laid with their 
pressure plates almost flush with the surface of 
the ground and only lightly covered with earth. 

German dummy minefields take various forms. 
In some cases a trip wire is laid to give the ap- 
pearance of a minefield perimeter wire, with the 
usual lanes, and the ground is disturbed at regu- 
lar intervals. Scrap metal, often dispersed with 

real mines, is placecl in shallow holes to cause 
a reaction in the mine detector. Dummy mines 
often are wired in and connected with booby 
traps. 

4. Marking of Minefields 

The Germans stress the marking of minefields 
and attempt to mark them in such a manner that 
they cannot be recognized by the enemy but can 
easily be found by their own troops. Their meth- 
ods of marking minefields are not uniform. The 
front edge of a field often is unmarked and un- 
wired; the rear edge seldom so. Some fields have 
been found unmarked, but because of many 
accidents caused by their own minefields, the 
Germans issued orders within recent months 
making proper marking obligatory. 

The following are typical examples of mark- 
ings by the Germans, the type used depending 
on the situation and terrain: corner-post mark- 
ing stakes; double-apron fence on the enemy side 
and a single trip wire on the friendly side, or the 
reverse ; single knee-high wires ; cattle fencing ; 
empty mine crates ; and signs. 

The length of marking stakes varies with the 
terrain. They are flattened on one side for a 
length of about 8 inches. The flat surface is 
painted red, with the letter M (M&en) in black. 

% . 
GAP... MINES ‘.“.‘:, 

ACTUAL MINEFIELD SIGN. , ” .’ DUMMY MINEFIELD SIGN 

.y. 

MINE STAKE ’ MINEFIELD GAP SIGN 

OTHER MPES OF SIGNS AT ACTUAL MINEFIELDS OTHER P(PES OF MINEFIELD GAP SIGNS 

Figure 19.~Alincficld signs. 
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Such stakes are used only on the friendly edges 
of minefields. 

Signs are painted in red and white on boards 
or pieces of sheet metal, and fastened to two 
stakes. The edges of minefields are marked with 
signs showing horizontal stripes. Edges of lanes 
through the fields are shown by vertically divided 
signs with the white portion on the side of the 
lane, and the red portion on the side of the mine- 
field (danger). The reverse side of the signs 
(the side toward the enemy) is painted olive drab. 
If red paint is not available, the Germans substi- 
tute black-and-white signs. They are painted with 
the following words : 

Millen-for mines 
Gasse or Gassen-for mine lanes 
Entiw&t-for an area cleared of mines. 

Minefields are marked with vertical lettering, 
dummy minefields with slanting letters. This dis- 
tinction, however, is supposed to be made known 
only to the German engineer troops because other 
troops may divulge the location of dummy mine- 
‘fields by crossing them. 

5. Mine Plans, Sketches, and Reports 

A German mine plan shows one or more fields 
in all necessary technical details. A German mine 
map, on the other hand, shows all mine obstacles 
within one front sector and their tactical sig- 
nificance, but without technical details. 

The Germans use a number of different forms 
for their reports and sketches, although all are 
based on the same principle. Figure 17 shows 9 
very commonly used form. The upper third of 
the mine map form provides space for written 
specifications and a small situation sketch. Thr 
drawing is made on the blank space proiided. 
It is the engineers’ responsibility to draw up 
mine maps, and to keep them up to date. Addi- 
tional remarks sometimes are placed on the back 
of the sheet. 

a. DETAILS OF MINE MAP. The German mine 
map usually shows the following details: 

(1) Name of the obstacle and designation of 
the unit which laid it. 

(2) Name of the area in which the obstacle is 
located. 

(3) Grid reference and particulars of the map 
sheet referred to. 

(4) Obstacle shown in the little sketch in red. 
(5) Date minefield was laid. 
(6) Name and rank of officer or noncommis- 

sioned officer in charge of laying field. 
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(7) Da!. of survey and instrument used (old 
or new compass-German issue) 

(8) Name and rank of officer or noncommis- 
sioned officer in charge of survey. 

b. MINE DATA ‘IN MAP. The following data 
are given on the mines: 

(1) Number, type and igniter. (Example : 
72 T-Mine with T-MZ. 42, booby-trapped.) 

(2) Whether or not the mines are dug in. 
(3) Kumber of rows, and number of mines 

per row. 
(4) Fence (Example : warning fence on 

friendly side.) 
(5) Special features (Example : destroyed 

enemy tank in center, on enemy side.) 

c. MINEFIELD-TYPE IDENTIFICATIOK IN MAP. 
Colored lines drawn diagonally across the upper 
right-hand field of the mine map identify the 
type of the minefield as follows : 

(1) A red diagonal line designates fields which 
cannot be cleared hecause some or all mines are 
booby-trapped. 

(2) A yellow diagonal line designates fields 
which can be cleared by using data from mine 
document. 

(3) A green diagonal line designates dummy 
minefields. 

(4) Mines taken up or exploded are marked 
in red, 

The number of the minefield plan and unit 
designation appears on the upper right-hand cor- 
ner of the sheet. Battalion, regiment, and division 
engineers make their notes in the space provided 
for them. 

For S-Mines laid 50 meters (55 yards) from 
the German lines, a note is made in red letters: 

VORSICHT, NUR 50 METER ABSTAND! 
(Caution, only 50 meters distance !) 

In case electrical ignition is provided, a note 
is made showing how the igniters will be disposed 
of, if the unit which has laid the minefield is 
relieved. 

d. INFORMATION IN MINEFIELD DRAWING. 
The drawing of the minefield is made in the 
blank space on the lower part of the sheet. The 
scale is from 1 :500 to 1 :2,000 whenever possible. 
The following information is included : 

(1) Shape and size of minefield. 
(2) Pattern. 
(3) Location of booby-trapped mines. 
(4) Location of survey points with azimuth 

and distances. 
(5) Type and location of warning fence. 
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CONVENTIONAL SIGNS FOR MINE MAPS 

m Terrain impassable for tanks 

v Antitank ditch or obstacle 

Itt++t++ 1 Antitank mine field 

Ant ipersonnel mine field 

Mines per meter width of front 

CONVENTIONAL SIGNS FOR MINE 
PLANS AND SKETCHES 

0 0 0 Antitank mines 

Index number to be used only 
if different types of mines are laid 
in the same field. 

03, @.I or., 

Ott a42 035 
mm- 

Improvised antitank mines 

S-Mines 

Stock Mines 

Schu-Mines 42 

Improvised antipersonnel mines 

Small hidden charges 

Large hidden charges 

Observation mines 

Booby-trapped mines 

Taken-up or destroyed 

Scattered mines 

Deliberate mine field 

Mines lying on the surface 

Mines below the surface 

Mine field cleared or destroyed 

Gaps through mine fields 

Dummy mine fields 

Built-in hidden charqes 

Survey points (VP) and Fix points (FE’) 

Warninq fences 

Direction of enemv attack 

(6) Location of the front linc5 and fortifica- 
tions. 

(7) Neighboring minefields, nline lanes, ter- 
rain features, special features. 

The Germans believe that it is not necessary 
to mark on the minefield drawing the location 
of every single mine, if a partial drawing is suf- 
ficient. The German mine plans contain the de- 
tail symbols shown in Figure 18, while simple 
tactical signs are sufficient for minefield maps. 

The Germans complete their mine plans at 
company or battalion command posts, based on 
sketches and data compiled while the field is 
being laid out. They make five copies of all mine 
plans and distribute them as follows‘: One for 
engineer company lvhich is in charge of the mine- 
field; two for division ; one for army; one for 
central file in Dcssau-1Zossla~. 

Changes in the minefield are recorded on the 
back of the mine plan. After three changes a 
new mine plan is drawn. 

A mine sketch is a simplified mine plan used 
to transmit information on a min&ld as rapidly 
as possible. It is not drawn to scale, and is drawn 
whenever the tactical situation, I)atl weather, or 
other circumstances prevent the preparation of 
mine plans. 

Front-line troops receive from the engineers 
instructions or sketches showing the approximate 
location and extent of the minefield. These 
sketches, as a rule, tie not contain details on types 
of mines or igniters, pattern, and survey points. 

Engineer units in charge of minefields keep 
records of changes in minefields under their care 
and keep these records with their units, while 
mine plans are turned over to the relieving units. 

e. MINE KEPORTX Armies generally designate 
certain areas for fields of scattered mines. In this 
case mine reports take the place of mine plans. 
Normally, mine reports contain: 

(1) Number of the order authorizing scatter- 
ing of mines. 

(2) Designation of units scattrring the mines. 
(3) Name and number of field containing scat- 

tered mines. 
(4) Map location of scattered minefield. 
(5) Number of mints scattcrctb, subdivided by 

types and igniters. 
(6) Number and type of booby-trapped mints. 

kind of booby trap. 
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I. Town and Street Fighting 

In attacking a town or village, the Germans 
employ flanking and encircling tactics. They at- 
tempt to cut off water, electricity, gas, and other 
utilities. While carrying out the flanking maneu- 
ver, they pin down the defenders with heavy ar- 
tillery fire and aerial bombardment. When it is 
necessary to make a direct assault, the Germans 
concentrate all available heavy weapons, including 
artillery and air units, on one target. They favor 
as targets for their massed fire the forward edges 
of the community, especially detached groups of 
buildings and isolated houses. During the fire 
concentration the infantry assembles and attacks 
the objective immediately upon termination of 
artillery fire. Tanks and assault guns accom- 
pany the infantry, and with their fire immobilize 
any new enemy forces which may appear. They 
also support the infantry in sweeping away bar- 
ricades, blasting passages through walls, and 
crushing wire obstacles. Guns and mortars are 
used against concealed positions, and antitank 
guns cover side streets against possible flanking 
operations. Machine guns engage snipers on 
roofs. 

The immediate objective of the Germans is to 
divide the area occupied by the enemy. These 
areas then are isolated into as many smaller areas 
as possible, in order to deny the enemy freedom 
of movement. 

Another form of attack employed by the Ger- 
mans is to drive through a community and estab- 
lish good positions beyond the town to block the 
retreat of the defender. Then ;hey try to an- 
nihilate the enemy within the community. 

The assaulting troops are divided into a num- 
ber of columns and make a series of coordinated 
parallel attacks. Attacks from opposite direc- 
tions and conflicting angles are avoided, since 
they lead to confusion and to firing on friendly 
troops. The columns are sub-divided into assault 
and mop-up groups. Assault detachments of en- 
gineers, equipped with demolition equipment, 
flame throwers, and grenades, accompany the in- 
fantry. Where possible, the Germans blast holes 
through the walls of rows of buildings along the 
route of advance in order to provide the infantry 
with covered approaches. These passages afford 
protection for bringing up supplies and evacuat- 
ing casualties. Houses are cleared of defenders 

by small-arms fire. Streets are avoided as much 
as possible by the Germans who infiltrate simul- 
taneously through back yards and over roofs. 
They attempt to further the advance by seizing 
high buildings which offer dominating positions 
and wide fields of fire. 

When compelled to advance through streets, the 
Germans move in two files, one on each side of 
the thoroughfare. The left side is preferred as 
it is more advantageous for firing right-handed 
from doorways. Consideration is given to the 
problem of fighting against defenders organized 
not only in depth but in height. Consequently 
the men receive specific assignments to watch 
the rooms, the various floors of buildings, and 
cellar windows. Side streets are immediately 
blocked, and at night searchlights are kept ready 
to illuminate roofs. 

As soon as a building is occupied, the Germans 
organize it into a s?i-on~p~+nt. Windows and 
other openings are cbn:iertetl into loopholes and 
embrasures, Ceiigrs and attics are occupied first 
in organizing for defense. 

Even buildings which have been completely 
destroyed are kept under constant observation to 
prevent their reoccupation by the enemy. From 
occupied buildings the Germans deliver continu- 
ous machine-gun and rifle fire with the object of 
denying the enemy the opportunity to occupy 
alternate positions. 

Underground corridors and sewers, which pro- 
vide excellent cover for defenders, are attacked 
with determination. 1%%en immediate clearance 
or smoking-out is not possible, the entrances are 
barricaded, blasted, or guarded. 

Aware that their tanks and assault guns are 
vulnerable to attacks by tank-hunting units, the 
Germans assign infantry to protect them. Bar- 
ricades and obstacles arc cleared by infantry and 
engineers. All able-bodied civilians, regardless 
of danger, are summoned to clear ‘the streets of 
debris. 

When a section of a town is occupied, the Ger- 
mans close up all side streets leading from the 
occupied area, block all exits of houses, and then 
begin a house-to-house search with details as- 
signed to special tasks, such as mopping up roofs, 
attics, basements, courtyards, and staircases. 

2. Attack on Fortified Positions 

The Germans realize the difficulty of attacking 
a strongly fortified enemy position and prepare 
such an attack well in advance of the actual oper- 
ation. Before attacking a large and intricately 
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fortified position covering a large area-a classi- 
cal example was the assault on the Belgian For- 
tress Eben Emael-the Germans attempt to se- 
cure, in addition to information obtained through 
normal reconnaissance, its exact plan by the em- 
ployment of agents and fifth columnists. When 
time permits, they construct a duplicate of the 
fortification on similar terrain well in the interior 
of Germany, as they did with Eben Emael. In 
building such installations for intensive rehearsal 
training of specially-organized combat teams, the 
Germans spare neither labor nor expense. These 
special combat teams usually consist of combat 
engineers, reinforced by infantry, antitank, and 
chemical warfare units. 

The attack on the fortress usually is preceded 
by an intensive dive-bomber bombardment and 
long-range heavy-artillery fire. The purpose of 
these bombardments is to destroy obstacles and 
minefields, and to create bomb craters which not 
only provide cover for assaulting troops but also 
may be converted into firing positions. Often 

paratroopers land in close proximity to the fortifi- 
cation just prior to the assault, immediately es- 
tablishing radio communication with the combat- 
team headquarters. 

The climactic phase of the operation is the as- 
sault. Its primary objective is to get the engi- 
neers forward to certain selected works. During 

the approach, and until the engineers reach the 
fortifications, the artillery delivers fire of maxi- 
mum intensity. Antitank guns lay direct fire 
against the embrasures, and chemical-warfare 
units employ smoke to blind forts and adjacent 
supporting works. The infantry covers the em- 
brasures with rifle and machine-gun fire and 
remains in readiness to move forward and con- 
solidate any success the engineers may gain. En- 

gineers crawl forward, utilizing shell holes for 

cover. They. are equipped with hang grenades, 
blocks of TNT, and submachine guns. Some 
groups use bangalore torpedoes, some pole- 
charges, while still others are armed with heavy 
flame throwers. With TNT and pole charges, 
they attempt to demolish systematically the weak- 
er works, such as embrasures, ports, turrets, 
joints, and doors. 

3. Combat in Woods 

When attacking in woods, the Germans usually 
divide the area into company sectors. The Ger- 

mans stress constant reconnaissance to discover 
the most weakly manned enemy position. This 

reconnaissance is carried out. even though com- 
pany strength becomes tcmpor;lrily retlucctl. Rc- 
connaissance patrol5 usually niove clockwise from 
their original position. The company commander 
reviews the reconnaissance reports in detail with 
his platoon and section leads-1-s;. 

The company usually deploys in wedge forma- 
tion when advancing. ln ortlcr to achieve sur- 
prise, the Germans often leave the roads and 
advance cross-country. 

As soon as the point of the wedge of the com- 
pany is in sight of the enemy, the Germans creep 
forward to close-combat range, always keeping 
contact with adjacent and supporting units. The 
company then storms the enemy’s position, using 
the greatest possible number of hand grenades, 
pole charges, and close-combat weapons. The 
advance elements attempt to break into the hostile 
position as deeply as possible, the body of the 
wedge widening the pencration on both sides. 
The company commander then decides whether to 
roll up the enemy position on the more important 
flank or to hold the ground until reinforcements 
arrive before continuing the attack. 

Each platoon details at least one observer, 
armed with an automatic weapon, to neutralize 
enemy treetop snipers. The (Germans believe that 
bursts of fire. rather than single shots, are neces- 
sary to deal effectively with such snipers. 

The Germans consider fighting in wooded areas 
as the primary task of riflernell and machine gun- 
ners, since the employment of heavy-support 
weapons often is iml~0ssible. The Germans oc- 

casionally dismount heavy machine guns and use 
them as light machine guns. Antitank guns of 
small caliber and light infantry howitzers some- 
times are brought forward manually, and when 
indirect fire is not possible they engage targets 
directly. Light mortars are employed individual- 
ly. From Finnish troops, the Germans learned a 
successful method of using mortars in woods. 
The mortar observers, accompanied by a tele- 
phone operator, move with the advanced element. 
The line back to the mortar crew is exactly 200 
yards long. One man is detailed to see that the 
line does not get hung on the way and as far as 
possible runs in a straight line. When the ad- 
vanced element contacts the enemy, the observer 
judges the distance from himself to the target 
and adds the 200 yards to the mortar range. 
Bracketing of fire for adjustment is considered 
too dangerous because of the close proximity of 
friend and foe. 
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When the Germans leave a woods or have to 
cross a large clearing within the wooded area, 
the troops work themselves close to the edge of 
the woods. Then all the men leave the woods 
simultaneously, rushing at least 100 yards before 
seeking cover. 

4. Combat in Mountains 

a. GENERAL. The German principles of com- 
bat in mountain areas correspond in general to 
those employed on level terrain. The peculiari- 
ties of mountain terrain, such as limited routes, 
extreme weather conditions, and difficult commu- 
nications, necessitate additional considerations in 
the tactics employed. The greatest differences 
occur in the higher mountains, where the Ger- 
mans utilize specially trained mountain troops, 
which include the renowned Tyrolean and Bava- 
rian mountaineers. 

The Germans emphasize that all operations 
will be of longer duration in mountainous coun- 
try than in lowlands, and therefore make proper 
allowance for the factors of time and space. For 
every 330 yards ascent or 550 yards descent they 
add 1 hour to the time estimate for covering a 
given distance on the map. Movements, com- 
mand, and supply in mountain areas represent 
sources of difficulty, according to the Germans. 

b. TACTICAL CHARACTERISTICS OF MOUNTAIN 
WARFARE. The Germans divide their units into 
numerous marching groups, which normally con- 
sist of a reinforced infantry company, an artil- 
lery battery, and an engineer platoon. In this 
manner the Germans counteract the danger of 
ambush, since each group is able to fight inde- 
pendently. The Germans locate their engineer 
units well forward with the advance guard so 
that they may assist in road repairs. The Ger- 
mans realize that small enemy forces can retard 
the advance of a whole column and therefore they 
have single guns sited well forward. They also 
organize stationary and mobile patrols for flank 
protection. 

The skill and leadership of junior commanders 
are severely tested in mountain warfare, as forces 
generally are split into small groups, the efficient 
command of which requires a high standard of 
training and discipline. Columns often are sep- 
arated by large areas and impassable country, and 
since lateral communication is often very difficult, 
command of deployed units becomes much more 
complicated than over level terrain. 

Normally supplies arc organized in two eche- 
lons, the mou;ltain ant1 vnllcy echelon. 

The Germans make extensive use of high-tra- 
jectory tveapons in mountain fighting, although 
antitank g-uns and heavy machine guns are used 
for covering road blocks. The effectiveness of 
the mountain artillery tl~pentls on carefully select- 
ed observation posts \vhich are in communication 
with the single gun positions. 

Radio is the primary means of communication, 
since the laying of telephone wire is not con- 
sidered feasible. 

c. MOUNTAIN TACTICS. Attacks across moun- 
tains are made to protect the flanks of the main 
attack. to work around the enemy rear, or to 
provide flanking fire for the main attack. The 
Germans attempt to seize commanding heights 
and mountain passes. 

The Germans select their assembly areas as 
close to the enemy as possible to make possible 
a short assault. Supporting weapons are attached 
to companies, and where feasible, to platoons. 

In defense, the Germans organize their advance 
positions on the for\vartl slope, while the main 
battle position with heavy-support weapons is 
located on the reverse slope. The greater part of 
a unit often is held in reserve. This necessitates 
the organization of rclativcly narrow sectors, 
which, however, results in an organization of 
ground favorable for counterattacks. 

5. Winter Warfare 

M any of the techniques of German winter war- 
fare were developed from those of the mountain 
troops, which were adapted easily to conditions 
of extreme cold. 

Ski patrols are the chief means of reconnais- 
sance in snow-covered terrain. As a rule, the 
strength of the patrol is a squad, reinforced by 
infantry soldiers traincLt1 as engineers, artillery 
observers, and a comtll~ulicatioll detachment. In 
addition to normal reconnaissance missions, 
patrols obtain information as to the depth of the 
snow, load capacity of ice surfaces, and danger 
of avalanches. These ski patrols normally blaze 
trails by marking trees or rocks and by erecting 
poles or flags. Stakes are used to indicate the 
extremities of roads. 

Under winter conditions, German units keep 
support weapons and artillery well forward while 
on the march. Their antitank weapons are dis- 
tributed throughout the entire column. Ski 
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troops are organized to guard the flanks. Sleighs 
are added for the transport of weaeons and sup- 
plies. 

The Germans assign to trail units the task of 
cutting tracks for the formations that follow. 
The strength of the trail unit of a company is 
one or two squads; that of a battalion up to two 
platoons. In difficult terrain their strength may 
be doubled. Trail units are divided into a num- 
ber of trail detachments consisting of six to ten 
men, echeloned behind the first of the trail units. 
The march formation of ski troops is generally 
single file ; usually parallel trails are used to re- 
duce the length of the column. 

In winter warfare, attacks with limited objec- 
tives are the rule. The Germans attempt wher- 
ever possible to combine frontal and flank attacks 
under conditions of extreme cold and snow. 
They employ support weapons as far forward as 
practicable. Attacks often are made by ski 
troops ; because of the difficulty of transporting 
artillery, ski troops frequently have to dispense 
with artillery support. For this reason the Ger- 
mans consider it all the more necessary to con- 
centrate heavy and light infantry weapons at 
points of main effort and to coordinate high and 
flat trajectory weapons. When pack howitzers 
are available, they can be dismantled and brought 
forward on sledges. Assault guns can effectively 
support ski troops in snow under 16 inches deep. 
They either accompany the attack as far as road 
conditions allow or move into positions at effec- 
tive range, not exceeding 3,500 yards, on specially 
cleared paths away from roads. They occupy 
their positions just before the attack. As a rule 
attached assault guns are employed in platoon 
and company strength; single commitment is 
avoided. Tank units are attached only in excep- 
tional circumstances. 

Organization of a defensive position in deep 
snow or on frozen ground takes considerable time, 
for it is necessary to move weapons into position, 
lay out foot paths and roads, and build strong 
outposts and strongpoints with all-around defense. 
Camouflage is particularly stressed under such 
conditions. Since normal units used as reserves 
in deep snow have only limited mobility, the Ger- 
mans employ ski troops for reserves wherever 
possible. These ski units are used for immediate 
counterattacks which are directed, where possible, 
against the flank of the attacking enemy. The 
Germans also use the ski troops as raiding parties 
to harass the enemy’s front and rear. 

6. Partisan Warfare 

a. GENERAL. In order to understand German 
anti-partisan measures, it is necessary to discuss 
briefly the characteristics of Allied partisan or- 
ganizations and their fighting techniques. The 
following discussion is based entirely on official 
German sources. The principles involved may 
be accepted by the Germans and find their way 
into actual practice in the near future. 

b. TASKS OF PARTISAN WARFARE. The Ger- 
mans consider that the strategic mission of the 
Allied partisans was to inflict maximum injury 
on the German Armies of Occupation. Means 
employed to accomplish this task were as follows : 

Raids on individual drivers, resting places, 
troop and supply trains, headquarters, airfields, 
and ammunition and supply dumps. 

Demolition of briclgcs, roads, and railway 
tracks. 

Destruction of wire communications and rail- 
way systems. 

Destruction of industrial installations and 
crops. 

Terrorization of coll~~l,o~-atom-s. 
Undermining the morale of locally recruited 

auxiliary troops. 

c. ORGAICIZATION OF PARTISANS. (1) General. 
Allied partisan forces were organized partly prior 
to German occupation and partly during the oc- 
cupation when dispersed army personnel and 
civilians rallied around a common leader. The 
Germans list the following elements as sources 
for the recruitment of Allied partisan units: 

Remnants of Allied units which escaped de- 
struction during military operations. 

Individual stragglers. 
Smaller units or individual members of Allied 

forces who infiltrated through the German lines. 
Allied parachutists. 

Escaped prisoners of war. 
Deserters from locally recruited auxiliary cerv- 

ices. 
Civilian volunteers. 
Terrorized civilians. 
WO~ICI~, who may lx employed either as com- 

batants or auxiliaries in the supply, medical, or 
signal services. 

(2) Xussia77~ jmrfiran zrnits. The Germans 
outline the composition of Russian partisan units 
as follows : 

Diversion groups of three to tc’n men, 
Combat units of 75 to 100 men, divided into 
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two or three companies, each of two or three 
platoons. 

Battalions. 
Regiments, consisting of several battalions. 
Brigades of several hundred men. 
Units of several thousand men, of varying 

composition and fighting value. 
Divisional headquarters in command of opera- 

tional groups. 
Corps headquarters controlling a certain num- 

ber of brigades or regiments. 
Scouting and reconnaissance detachments. 
Higher intelligence headquarters. 

In addition the ‘Russians had signal organiza- 
tions and special formations for demolition works 
and bridging, mounted detachments, and in some 
cases even artillery and antitank guns. A special 

ground organization was set up to serve the air 
forces which supplied the partisans. 

(3) French fartisalz units. The composition 

of the French partisan forces, according to the 
Germans, is : 

The squad consisted of four or five men. 
The platoon consisted of approximately 30 

111e11. 
The company had approximately 100 men. 
A battalion consisted of three or four COIII- 

panies. 

(4) Wccrpons. The weapons of the partisans 
included rifles, light machine guns, light mortars, 
pistols, machine pistols, hancl grenades, explosives 
and incendiary material. Battle units also had 

heavy machine guns, heavy mortars, and guns. 

( 5) Unif 00n.r. Partisans had no standard 
uniform. They WOW civilian dress and the most 
diverse uniforms of their own and enemy forces. 
Stocks of uniforms were maintained by raiding 
German supply depots. 

(6) Ca9np.s. The partisans located their camp- 
ing areas in inaccessible terrain such as dense 
forests, marshes, wooded mountains, ant1 caves. 
The camps usually were fortified with field works, 
dugouts, tree platforms, and minefields. Normal- 
ly a number of camps were set up in adjacent 
areas with alternate camp sites prepared. The 
camps were complete \vith dumps, slaughtering 
facilities, bakeries, dressing stations, and weapon 
repair shops. These camps were well guarded, 
the personnel of the guard being composed of 
partisans or of voluntecbrs flY~111 neat-1,y co1llI1lu- 
nities. 

d. PARTISAN TACTICS. (1) Gcncral. Higher 
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headquarters wollltl issue directives of a general 
nature, and the leader of the smaller detachments 
would drtermine the method of execution. In 
accordance with their strategic function, partisans 
almost always avoided pitched battles. If trapped 
and forced to fight, they woultl follow different 
courses according to their strength. Large bands 

would fight it out, whereas smaller units en- 
deavored to disperse by small groups, infiltrating 
through the lines of the attackers or disguising 
themselves as harmless and 1)eaceful civilians. 
Defensively, partisans fought with determination, 
even ferocity, from behind well fortified and 
camouflaged positions, allowing the attackers to 
approach to close range, and then tlclivcring coll- 
centrated surprise fire. In Warsaw, Polish par- 
tisans fought in building arcas for weeks with 
much skill, inflicting considerable losses on the 
Germans. 

(2) Fighting ~rtl~ods. The partisans carried 
out guerrilla operations by conducting surprise 
raids against headquarters, camps. and weapon 
depots of the occupation arnly or 11y ambushing 
military transportation fadiliiies, columns, or 

c011v0ys. 
When raitling co!umns, the partisans construct- 

ed obstacles along the route and then destroyed 
the first and last vehicle of the column. Railway 
trains Lvere clestroycd by exploding the roadbed 
or removing trackage. Troops tryirg to escape 
from trucks or trains were taken under fire. Be- 
fore an attack partisans usually destroyed all tele- 
phone communications. 

Partisan bands often changed their fielcl of 
operations in order to carry out a given task, to 
secure supplies, or to evade tfiscovery and prevent 
encirclement. Strict discipline on the march was 
maintained. Marches wvre generally at night, by 
routes known only to the local population. Parti- 

san bands have marched 40 to 4.5 miles daily. 

A common ruse was to give the appearance of 
greater strength by disseminating false informa- 
tion concerning partisan strength and armament. 
Partisans frequently used military uniforms of 
the occltpation armv for purposes of reconnais- 
sance ant1 I-ccl”isitiolling. 

For successful operation the partisans needed 
secret agents who coultl he found in almost. every 
village. The intelligence service of the partisans, 
of necessity, enil~lovcd large numbers of women 
and children. In atltlition to collecting informa- 
tion, they were used as messengers between vari- 
ous partisan groups. (L oca civilian populations 1 
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usually were summoned to give assistance to the 
partisans.) 

e. GERMAN ANTI-PARTISAN MEASURES. (1) 
Geneml. The Germans divide the measures to 
be adopted against partisans into offensive action 
and passive defense measures. Both constitute 
specialized types of activity, brought aljout by the 
Jlarticular methods employed by the opponent. 
Since the partisans are inferior in armament, 
regular troops are inclined to underrate them and 
to act without due care and precaution. Accord- 
ing to German doctrine, dealing with partisans 
demands increased vigilance, boldness, and ag- 
gressiveness in order to meet their extraordinary 
cunning and cruelty. In addition, the Germans 
considered that special training was necessary for 
their own troops in order to overcome difficult 
types of terrain such as woods, marshes. moun- 
tains, and built-up areas as well as for fighting 
at night or under winter conditions. Experience 
taught the Germans that the success of their anti- 
partisan measures depended on proper coordina- 
tion between the German Armed Forces, SS, 
police, and the civil administration, ignoring, 
when necessary, territorial boundaries. 

(2) Offcnsivc, action. The Germans central- 
ized the command and control of their anti-parti- 
san measures and made arrangements in regard 
to the fields oi responsibility between the supreme 
command of the armed forces, the SS Rcicl~s- 
fiihrer and the Chief of Police. While in 1942- 
1943 the responsibility for the organization and 
direction of &ese measures rested with the su- 
preme command in operational areas and with 
the SS Reichsfiihver in the so-called Rcichskom 
m&&at, the latter, upon acquiring increased 
powers, assumed complete responsibility. 

Subordinate to the SS R&lzsfiihrcr were the 
Chief in Command of Anti-partisan Formations 
(Chef dcu Balldenkiilllpfvc,rbarrnc) and the senior 
SS and police commanders, Lmcler whose com- 
mand Army and Air Force units occasionally are 
attached. 

All German troops and, in emergency, civilian 
establishments were prepared to engage partisans. 
The Germans employed the following army units 
in combat against partisans : divisions, independ- 
ent task forces, cavalry units, motorized units, 
armored trains, service troops, emergency units, 
and locally recruited units. In addition to these 
organizations, the Germans employed Navy and 
Air Force units, as well as SS and police forma- 
tions, including the security service (Sicherheits- 

dicmt) and Secret Field Police (Gelz&c Fcld- 
polkri). 

The Germans emlhasizerl the equipping of 
their anti-J’artisan miits with easily transportable 
and quick-firing wtal)ons, such as small arms, 
machine pistols. automatic rifles, rifles with tele- 
scopic sights, light and heavy machine guns, light 
and medium antitank guns, light infantry guns, 
light antiaircraft guns, and light flame throwers. 
Heavier artillery, antitank and antiaircaft guns, 
tanks, and armored cars, although they effectively 
strengthened the forces, could not be employed in 
all situations and terrain. 

Clothing and equipage were designed to enable 
the unit to operate in all types of terrain and 
uiider all weather conditions. 

The Germans realized the necessity of intensive 
intelligence work for successful anti-partisan 
measures. Higher commanders kept situation 
maps based on information concerning the par- 
tisans transmitted by all headquarters and units 
of the armed forces, and by civilian establish- 
ments. Systematic observations were made by 
security branches, such as the security service, 
the secret field police, and the military intelligence 
(Abwchr) ; information was disseminated and 
exchanged by adjacent establishments. 

To provide all the necessary data for the tactical 
employment of anti-partisan forces, the Germans 
conducted intensive reconnaissance preceding 
their operations. This was carried out by col- 
laborators, by mobile J)atrols. or by reconnaissance 
aircraft. Collaborators were the only means of 
reconnaissance employed when the projected op- 
eration had to he kept absolutely secret. The 
interrogation of prisoners was considered one of 
the best sources of information. The Germans 
therefore abandoned their original practice of 
shooting captured partisans on the spot. 

When the Germans had adequate forces avail- 
able they attempted to encircle and annihilate par- 
tisan units. The planning for this operatiqn in- 
cluded the determination of the ground to be en- 
circled, usually limited to the area actually known 
to be held by partisans. The assembly area was 
well removed from the areas to he encircled and 
was occupied in SUCJI a manner that the offensive 
intention was not disclosed. All forces taking 
part in the operation moved from the assembly 
area so that they reached the encircling lines at 
the same time. Lines were chosen which could 
be defended easily, such as lines of hills or forest 
paths across the direction of the advance. 
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The Germans normally kept sufficient local and 
mobile reserves armed with heavy support wea- 
pons. The consolidation of the encircling line 
was considered decisive for the outcome of the 
operation, because partisan fighting patrols tested 
the German lines with the pbject of breaking out 
through weak spots. The consolidation of the 
encircling line followed the usual principles for 
defense, such as disposing forward battle out- 
posts, drawing up fire plans for light and heavy 
support weapons, fortifying strongpoints for all- 
around defense, and keeping mobile reserves in 
readiness. The precise method by which the en- 
circled partisans were annihilated depended on 
the forces the Germans had available, on the ter- 
rain, and on the reaction of the trapped unit. 
One method employed was the gradual com- 
pressing of the encircled pocket, possible only in 
restricted areas, because in large areas the encir- 
cling forces could not advance at the same rate, 
thus creating gaps through which partisans could 
escape. Another method employed was to exert 
pressure from one side of the pocket while the 
troops on the opposite side confined themselves to 
defense. This method was used when the parti- 
sans held ground easy to defend, such as a river 
course, a ridge of hills, or edges of woods. The 
Germans also utilized powerful wedges and split 
up the defense pocket into several smaller pockets 
which were mopped up separately. Another 
method was to attack from the encircling line by 
strong assault groups formed from reserves, in 
cases where battle reconnaissance indicated that 
the partisans intended to defend their center posi- 
tion. 

When time and forces for an encirclement were 
not available, the Germans attempted to defeat 
partisan bands by surprise attacks, intending to 
pursue and wipe out single detached groups. 
This method proved to be of value where a par- 
tisan formation had not been able to consolidate 
its position. The German actions therefore were 
dependent on the methods adopted by the parti- 
sans. When they committed their forces for bat- 
tle, the German attack was carried out systemati- 
cally with concentrated forces and fire. When 
the partisans attempted to avoid contact, the Ger- 
mans pursued them frontally, while other units 
carried out enveloping movements. When the 
partisan formation dissolved, however, the Ger- 
mans had to undertake reconnaissance to locate 
their new assembly area before a new action could 
begin. The primary target in such actions was 
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the leader of the partisans, ant1 the Germans USU- 

ally placed a premium on the head of the leader 
to encourage his capture or death. 

The Germans employed large numbers of heavy 
support weapons, tanks, assault guns, self -pro- 
pelled antitank guns and heavy howitzers, when 
fighting the partisans in communities, and con- 
centrated all available heavy jvcapons against a 
single objective. The tactics employed followed 
the German combat methods for street fighting 
and combat in towns. 

The Germans also employed combat patrols 
against the partisans, copying the latter’s methods 
with the object of harassing the bands and hinder- 
ing their assembly and suIq$-. sireas which 
were used regularly by the partisans for food 
requisitioning, or which they crossed on raids or 
sabotage expeditions, offered good opportunities 
for the deployment of Gernlan combat patrols. 
These patrols consisted of hand-picked, tough, 
well trained “Partisan Hunters” of platoon to 
company strength. They oitcn wore civilian 
clothes or partisan uniforms. 

(3) Protection ~IZ~LISZITPS. Offensive anti-par- 
tisan operations were supplemented by vigilant 
protective measures designed to safeguard troops ; 
road, rail, and waterway communications and 
traffic ; industrial, administrative, and signal in- 
stallations ; and growing crops and forest. pre- 
serves. 

The Germans designated the security of troops 
as a command responsibility. As a rule the Ger- 
mans did not billet units of less then company 
strength in lonely districts. All billets and camps 
were organized for all-arountl defense, and all 
guard rooms were made into strongpoints. Maps 
showing the local partisan situation were con- 
sulted before the march. 

To protect railway installations the Germans 
organized special protection forces whose task 
included patrolling in addition to the protection of 
communication centers. Strongpoints were con- 
structed inside all installations and often along 
the tracks. 

The Germans also organizctl special forces for 
the protection of roads and waterways. These 
forces, “Sichcvzt~zgstvztppclz”, were supplemented 
by military police detachments on the roads and 
water police on the waterways. 

The ruthless methods employed by the Ger- 
mans to maintain law and order are too well 
known to be discussed in this book. From the 
killing of individual suspects to the wholesale 
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slaughter of whole communities and the burning 
of villages there is one long line of German 
atrocities and brutality. 

f. GERMAN PREPARATION FOR PARTISAN I~'AR- 
FARE. Beyond doubt the Germans prepared and 
are still preparing fanatical members of the 
National Socialist Party, SS, and armed forces 
for partisan activities as the territory occupied by 
the Allies increases. One of Heinrich Himmler’s 
main duties as commander-in-chief of the Home 
Army is supervising the establishment of partisan 
organizations and stay-behind agents in areas 
about to be occupied by the Allies. The Germans 
have built up large stores of ammunition and 
supplies, particularly in the mountainous areas of 
the country, and have established at various locali- 
ties training centers for future German SS Par- 
tisans. Women are included in this training pro- 
gram. As to the methods which the Germans are 
most likely to employ, no definite information can 
be revealed at this time. However, it is recom- 
mended that a study of the Allied partisan com- 
bat methods be made to obtain an approximate 
conception of possible German partisan activities. 

7. Anti-Airborne Operations 

The Germans consider the use of mines and 
wire obstacles particularly effective against en- 
emy airborne operations. They block landing 
fields and areas where landings might be made 
with S-mines, stakes, ditches, piled earth, stone, 
and wood, nondescript vehicles without wheels, 
and other barricades. They also construct mine- 
fields and clun~n~y minefields. 

For the protection of important installations 

against airborne attack, the Germans organize an 
all-around defense, giring particular attention to 
covering avenues of approach with machine guns. 
Observation posts arc set up on high points, such 
as church towers and terrain features to give early 
warning of hostile landings. Such posts are Io- 
cated also in rear areas, and are especially im- 
portant in thinly populated localities, since wire 
communications are particular targets of enemy 
airborne troops. Special signals by church bells, 
drums, or bugles arc arranged for alarming the 
German mobile reserve units. These units, spe- 
cially organized for the task of counteracting en- 
emy airborne invasions and partisan activities 
usually consist of motorized troops with machine 
guns and antitank guns mounted on their vehicles. 
Although the Germans consider it an error to de- 
lay in committing these units, they stress that care 
should be used to avoid enemy deceptive ma- 
neuvers such as the dropping of dummy para- 
chutists. 

The Germans usually withhold rifle fire until 
descc’nding 1)aracliutists are at close range, using 
machine-gun fire at greater distance. They be- 
lieve that fire is most effective immediately upon 
the landing of the hostile force, before a consoli- 
dation of position has been made. Enemy trans- 
port planes are considered particularly good tar- 
gets since they must reduce speed just prior to 
the jump of the troops. 

The Germans appreciate the importance of im- 
mediate action against airborne troops and when 
no alternative is possible they will commit in- 
ferior forces to coiiilx~t the hostile aerial itivasion, 
hoping to delay the attack until reserves can be 

brought up. 
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CHAPTER V 

FORTIFICATIONS AND DEFENSES 

Section I. DOCTRINE OF FORTIFICATIONS 

I0 Economy of Force 

The Germans regard economy- of force as a fun- 
tlamcnlal principle in designing fortifications. In 
conformity with this view, they employ defense 
\I-orks to permit a relatively smaller force to de- 
fend a line than otherwise would be required. 
German troops are taught that fortifications exist 
not for their personal safety but to enable them to 
fight more effectively, although fortified works, 
especially those of reinforced concrete, naturally 
make for a lower casualty rate. The German dot- 
trine of offensii-e warfare thvreiore is not af- I- 
fccted by the construction of strong systems of 
defense. Such systems in fact may be considered 
to be offensive rather than defensive in purpose, 
since they make it possible to concentrate a rela- 
tively large proportion of the field forces for ac- 
tion at any given point. In September 1939, the 
1Yestwall (Siegfried Line) l enabled the Germans 
to hold their Western ITront with approximately 
20 divis’sm, while employing 30 to 50 divisions 
against Poland. These latter troops, in turn, 
could be concentrated on the northern and south- 
ern parts of the Polish border for a double envel- 
opment of the Polish forces, since the vulnerabIe 
central sector due east of Berlin was protected by 
the so-called Oder Quadrilateral, a zone of perma- 
nent defense lvorks constructed bet\\-een 1935 and 
1939. Again, in May 1930, the 1Vestwall played 
an important role-this time in the envelopment 
of the Maginot IJine--Pfor, while the French 
border was held with relatively weak forces, the 
bulk of the Wchvn~~l~t wheeled through Belgium 
a!:d Luxembourg. 

2. Organlzatlon of Defenses 

a. I’RINCIIU OF DEPTII. The Germans believe 
that a fortified lint should consist of small works 

1 Tile Germans do not etnploy the lcrnl “Sicgfrictl Lint”. 

c>rganizctl in great tlrl)tli. This principle, em- 
1)odictl in the \Vestwall. is tlircctly opposed to that 
of the I:rcnch Jla>:inot 1 *inc, I\-hich was a con- 
tinuous \\-a11 of ni;ini:~:otI~ fort:; with little, if any, 
depth. The German itlra is that a fortified line 
should not be cn~l~loyetl to presc’nt an unt-iclcling 
front to an attacker, but rather to act as a shock 
absorber and gradually slow down the advance. 
Then, when the attack has lost its momentum, 
counterattacks can be launch~l to destroy the 
penetration brfore the attacker has reorganized 
and consolidated his gains. The importance the 
Germans attach to counterattack is shown by the 
iact that they keep their best assault troops for 
&is purpose and man the concrete positions with 
inferior soldiers. Jn ortlcr to impede the enemy’s 
advance as much as possible and t:) facilitate the 
counterattack, troops manning the fortifications 
are taught to continue tixhting even though their 
positions arc overrun. 

b. ZONES 012 T)EFES~I:. 7% &mans achieve 
depth in a fortified line 1)~ constructing successive 
zones of defense. In a typical segment of the 
Westwall, there arc three independent zones from 
front to rear. 

(1) The Forward Zone (~P”orfcldzo~~) con- 
tains field fortifications including trenches, barbec!- 
wire entanglements, machine-gun emplacements, 
and observation posts. 

(2) The Alain Defense Zone ( Grosskanzpf- 
.~~rc*) comprises fortific,tl structures such as pill- 
hox~s, casematrs ant1 sh~ltrrs, and antitank ob- 
stacles covered by antitank guns. In addition, this 
zone has iiitcrnicdiate areas, front and rear, in 
\\.hich isolatctl WCH-lis arc IAaced at critical points 
along iiatural avenues 0i enemy approach. 

( 3) The Rear IDefense Zone (Riirhwiirtigc 
Zunc) is much the saiii~ as i 2). hut is not a.5 

strong. 

c. STl~Ixc;Tlr. It is tllc ~~~rlli~l~i ~~rxtice to pi-O- 

vi& the \\eakc.st terraill \vith ihe strongest and 
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most numerous defense works arranged in the 
greatest depth. But the defended zone is every- 
where made as strong as the available resources 
permit, and no terrain is left entirely without the 
protecting fire of some permanent defense works. 

d. SITING OF DEFESSE I$‘ORKS. I’illboxes 
and casemates in a fortified line are so spaced as 
to provide interlocking fields of fire between ad- 
jacent works, yet they are not so close together 
that hostile artillery fire which misses one struc- 
ture will hit another. 

In view of the German theory as to the pur- 
pose of fortifications, the principle of “effect 
before cover” is applicable; that is, a wide field 
of fire is considered more important in siting a 
position than cover or concealment. When pos- 
sible, pillboxes r,nd casemates may be sited to per- 
mit both frontal and flanking fire. This is par- 
ticularly important since German doctrine directs 
that fortified positions be held even after the de- 
fensive line is overrun by the enemy. The fire 
plan of field artillery may be coordinated with the 
belts of fire from the fortifications so that concen- 
trations can be laid on the areas where fire cov- 
erage from the fortifications is relatively weak. 

c. FIELD WORKS. In accordance with German 
doctrine, concrete and steel pillboxes, and case- 
mates are supplemented by extensive field forti- 
fications to lend flexibility and mobility to the de- 
fense, to engage the enemy before he gets close 
enough to assault the main works, and to facili- 
tate counterattack. Such field works are inter- 
spersed liberally throughout the Westwall and in- 
clude minefields, .obstacles, fire trenches for in- 
fantry weapons, and open emplacements for field 
artillery. Although open gun emplacements are 
intended to give supporting fire to pillboxes and 
casemates, they also can cover dead areas between 
the main works. 

f. SHELTER. The German practice is to provide 
all troops with adequate shelter against weather 
and hostile fire. Concrete pillboxes and casemates 
often have accommodations for the gun crews, 
and open field works have underground shelters 
or dugouts adjacent to the firing positions. In a 
fortified line, underground shelters are provided 
in the rear of the battle zone for the reserves who 
are assigned to the counterattack. This is in ac- 
cordance with the German doctrine that reserves 
should be committed as a unit, fresh, and without 
having had to sustain casualties or endure the 
strain of hostile aerial and artillery bombardment 
while waiting to attack. Personnel shelters enable 
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the reserves to be kept close to the front SO they 
can begin the countcrattacl; I\-ith minimum delay. 

g. COMMTSICATIOSS. German fortified works 
commonly are linked together \vith communication 
trenches to facilitate relief of personnel, ammuni- 
tion supply, and the care and evacuation of th- 
wounded. In so:::e cases a group of defense works 
is connected b\- a s~3;tem of tunnels. Signal com- 
munication is provided by telephone cables buried 
in the earth, and often t&phonc~ communicate 
between the outside al:cl the inside of a structure. 
Speaking tubes are installed in many of the works 
in case of failure of the telephone system. 

Section II. CHARACTERISTICS OF 

FORTIFICATIONS 

I. Principles of Design 

The basic considerations in the design of Ger- 
man fortificatioI:s are fire cficct. cover, and con- 
cealment. Fire effect has first priority; natural 
concealment is used as much as possible by blend- 
ing positions with the surrounding terrain. Per- 
sonnel and supply shelters, in the construction 
of which fire effect need not be taken into con- 
sideration, are completely below ground level, or 
as low as the water-table level permits. In order 
to present as small a target as possible to high- 
angle fire and bombing, emplacements, pillboxes, 
and casemates are built no larger than necessary 
to permit crews to operate their guns, 

2. Construction 

a. GESERAL. All permanent, fortress-type 
works and many field works are of concrete re- 
inforced with steel. Some field Ivorks, however, 
are of masom-y, brick, or tinlber. Steel also is 
used in concrete structures for beams, turrets, 
cupolas, gull shields, machine-gun loopholes, and 
doors. These installations arc prefabricated and 
are assigned code or motlel Iilimbers. The con- 
crete I\-arks themselves arc tlesignated by type 
number and are constructed from plans prepared 
in the -\rmy Ord:lance Office. 

11. TIIICKSESS 017 COSCRETE. The usual thick- 
ness of concrete \\-alls and roois is 6 feet 6 inches 
(2 meter:;) ; smaller thicknesses are found as a 
rule only in the small field works. In casemates 
the minimum thickness of the v.-alls and roof is 6 
feet 6 inches, and generally increases commensu- 
rately with i!ie caliber of the gt::i. 
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C. ~ISFORCEMEST OF COSCKETII. 1Iost Ger- 
I::an concrete fortifications 31-e rcinforcctl nith 

steel lnrs running i:~ t!lrce tlinicns;.xls t:~ form 
cul)es of lo- or 12-inch sitlcs. Thv tlinmc~ter of 

the h-s. which are hookctl at 1~0th uitls;. vnrivs 

irom 34 inch to vg inch, the most common size 
I wiiig J i iilch. 

The roof over the interior compartments in 
I:lost slructur<~s is supprt~d 1)~ steel I-lxxm~s, 
1~1icax~1 ii1 t!xx u;zici-cte roof. ‘%I ic size of the 

IK’:llllS tlCl)Cl:(!S Oil l~llgtll Of t!lC S]ZLll. Slecl 
~)I;ttes laitl 1x$\\-wii the I-hxiiis. ant1 rrsting on 
the ion-clr flnngcs, form the ceiling of the struc- 

tuw. These plates prercnt the inside of the roof 

f:-om slnlling if the structure sustains ;L clirect 

hit from artillery shells or wrial l~nml~s. Iii some 

cxcs, the roof is sulq~ortctl I)y r~inforcetl-coIlcrete 
beams instcxl of the stwl I-lwams, apparrntl) 
to saw critical material. 

3. Open Emplacements 

Cl. “‘1‘01:1:1~1<” T\~l’l I.‘l-i,!!i ~~:.Ixi-icllcc~ ill tlic, 
JCorth .\fric;ul C;LIIIIXI~~II t!rc (;~~i-tii:~lis (In-ivctl 
;t ty)(’ (Ii ~,l)~,,. circlll;LI- I)it Iin~~l ~\-itIl cotlcl-et<%. 
\i.llicll tllc,y c:llIt~l ;t “‘I’( ~1)1-111,“. I I itlvr suhc- 

cpc7itly ol-tl~wcl ‘I‘olndi Ilit- to 1~: ~wtl as tlrf~nse 
\n~l-hq i:i t!ic licltl, :i11tl itl5Iructii1il~ i0r I)uil(ling 
thi’lll ww tlibtl-ilntul till\\ 11 to tli\-i.sioiis. X To- 
1,1-111; pit. \vIll~l1 CC,llii>1. of Cl cc~?lcI-c~t~ \\-enpoll 

clUl1ll~~i- 1.. ill1 a ilc~l;-lii,c, cqri~ii!g at tlie top, is 

Inlilt cntirc~ly u:i(lei-a~-c)iiirii. ‘I‘ll? Cl Illcl-c~tc Llsuall~ 

is rviiiicnwl. ‘l‘c~lrukb- v;lr\’ ill sizv. tlqxwcling 

on II:<. T\-capo:~ incnintc.cl iI1 tlicm. I)ut tlic tliamrtcl 

of the iiccl; i-. Iccl)t ;15 ~111:111 as I’o’;‘;iI,lc to rc- 
t!licc, tlx, ri-I< 0i clirrc.1 Iiits. Iii,~tructioiis to 
Gvrmaii truoI)s ili5i,t tI1al a Tol~ruk shoultl not 
har-c a cmcrctc~ roe i. ~~II(X tl1i.t \!-oul~l re~ca1 the 
position to tlic, ~71~7in-. .\ l~oard of irregular 
shape. usul as :L litl. c;1n11 ~~~Il~~gc~~ tlw circular open- 
iiir and k~~el~~ cl111 r:liii. 

v-3 



I MARCH 1945 

p--2’6”-( ,GROUND LEVEL 

- UNCLASSIFIED TM-E 30-451 

l;iylkvY 2 

GROUND LEVEL,. r-6’67 

-Kitfgst(md. 

THICKNESS OF I.“-“! 
TURRET 3 4” -d-‘-- ‘-\ 

,-- -, 
GROUND LEVEL, ,’ 

,. __- I -1 

I;igurc 4.--Purt,-ersicllzclkg. 



I MARCH 1945 UNCLASSIFIED TM-E 30-451 

b. TWKUK 58~. The most common type of 
Tobruk is designated 58~ by the Germans (see 
Figure 2). It also is called a Kipfgstalrti from 
a rail that runs around the inside of the neck. 
The rail provides a track for rotating a machine- 
gun mount, thus giving the gun a 360-degree 
traverse. This type of Tobruk has. an ammuni- 
tion chamber, which also serves as an under- 
ground entrance. 

c. MORTAR EMPLACEMENT. A Tobruk used 
as a mortar emplacement, such as Type 61~ (see 
Figure 3), is larger than a Rimpad and has 
a concrete base in the center of the pit for mount- 
ing the mortar. This type also is combined with 
an ammunition magazine. 

d. Panzcrstclhg. The German also have 
used a Tobruk as a base for a tank turret, usu- 
ally taken from a French Renault 35 (see Figure 
3). Such an installation, called a Pajnzerstellung, 
has a turret armed with an antitank gun and a ma- 
chine gun coaxially mounted. The turret is bolted 
to a circular metal plate, which is rotated by hand 
on wheels around a track in the top of the pit 
affording a 360-degree arc of fire. 

4. Pillboxes and Casemates 

a. CONSTRUCTIOK. (1) General. Although 

the Germans have a number of types of pillboxes 
and casemates, most infantry and artillery wea- 
pons are installed in open rather than closed em- 

placements. In accordance with German doctrine, 
pillboxes and casemates are supported by open 

field works. Pillboxes may have wall and roof 
thicknesses of as little as 2 feet; indeed, some of 

the earliest examples built on the mrestwall had 
thicknesses of only 1 foot. This was increased, 
however, until all pillboxes had at least the stand- 
ard thickness of 6 feet 6 inches. Casemates, which 

house guns of large caliber, have at least the 
standard thickness of 6 feet 6 inches. Pillboxes 
and casemates usually have a stepped embrasure 
to prevent bullets from richocheting into the gun 
opening. In addition, a steel gun shield may 
close the opening. 

(2) ~“Y/v 630 pillbox. Figure 5 illustrates a 
newer type of pillbox for the light antitank gun, 
Type 630, which has 6 feet 6 inches of concrete 
in the roof, front wall, and side walls ; and 6 feet 
4 inches in the rear wall. A machine gun firing 
through a loophole in the rear provides close de- 
fense, and a loophole in the interior wall at the 

foot of the s:airs has an opening for a machine 
gun to keep attackers from entering the pillbox. 
-1 Tobruk pit is built into the front wall as an ob- 
servation or machine-gun post. 

(3) Loral tlrsigr1.7. Some pillboxes are found 
\rhich do not conform to standard types and are 
apparently of local design. The Germans often 
construct a pillbox by mounting a steel turret on 
an open emplacement, and many pillboxes along 
the French coast were built by mounting a tank 
turret over a pit in the sea wall. 

(4) Type 685 cascrnate. Figure 6 illustrates 
a typical German casemate, Type 685, for the 
210-mm or 128~mm antiaircraft guns. Most casc- 
mates are of this siml)le design, consisting of a 
gun room with recesses for ammunition, but some 
may provide quarters for the gun crew. The 
walls and roof of Type 685 are 11 feet 5 inches 
(3.5 meters) thick. The embrasure permits a 
traverse of 60 degrees and an elevation of 45 de- 
grees. A number of similar casemates (Types 
683, 684, 686, 688, 689, 690, 692, and 694) have 
cmbrasures for a traverse of 90 degrees or 120 
degrees. Additional protection and camouflage are 
afforded by banking the sides and by covering the 
top with a Z-foot 6-inch layer of earth. 

(5) Type 677 cascnlatc. The Germans often 
site a casemate to deliver flanking fire. For this 
purpose, a wing wall is provided on the side to- 
ward the enemy to shieltl the embrasure from hos- 

tile fire, as in T\pe 677 for g-cm gun (Figure 7). 
The length of this wing wall depends on local 
ground conditions. Tl le casemate can be built to 
fire to the right flank by constructing the wing on 
the opposite wall. 

b. CAISOUFLAGE. ‘I‘o camouflage pillboxes and 
casemates, earth is bankctl over the sides and top, 
the entrance in the rear is coverctl by a flat-top, 

and a camouflage net may l)e hung in front of the 
embrasure while the gun is not in action. Ill the 
case of small pillboxes, branches may be placed 

over the embrasure. The Germans also conceal 
pillboxes and casemates by enclosing them in 

wooden structures resembling ordinary houses. 
The guns then are fired through false doors or 

windows, or a section of the wall over the em- 
brasure is made to drop out of the way. Pill- 

boxes also are built into the cellars of existing 

buildings. German instructions to troops insist 

that no cover or concealment should obstruct the 
field of fire of the gun. 

v-5 
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c. MOBILE STEEL I'ILLBOX. The Germans also 
have a mobile steel pillbox (Figures 8, 9, 10, 11) 
which is armed with a machine gun and manned 
by two men. The pillbox is constructed in two 
sections, a top half and a bottom half welded to- 
gether. The top half contains the aperture, arma- 
ment, air vents, and entrance door. Thickness of 
the armor varies from 5 inches at the apcrturc 
to 2 inches at the sides and top. The bottom half 
is only M inch thick, but is entirely below ground 
level when the pillbox is in place. 

The total weight of the pillbox without arma- 
ment or ammunition is 6,955 pounds. The aper- 
ture, which is seen on the left side in the photo- 
graph, is divided into two parts: the lower part 
for the gun barrel; the upper for sighting. The 
machine gun has an arc of fire of approximately 
45 degrees. The aperture cover is operated man- 
ually from the interior of the pillbox. Entry is 
through a door, 20 inches by 23 inches, in the back 
of the upper half. The door can be seen hanging 
open on the right in the photograph. There are 
two openings in the top for periscopes, one over 
each seat. 

A blower operated by a pedal provides ventila- 
tion. The ventilation holes on both sides of the 
pillbox also enable an. axle to be passed through 
the pillbox. \Vhecls are fitted to the ends of this 
axle and the pillbox can then be towed upside 
down. When installed for use, the sides and top 
are banked to blend with the surroundings. 

5. Shelters 

a. PERSOSNCL SHELTERS. (1) Purposes. The 
Germans stress the desirability of adequate shel- 
ter for all troops. Persomlel shelters are built in 
the rear of a fortified line to house the reserves 
and also in individual defense positions for the 
troops who man the installation. Some personnel 
shelters have accommodation for two sections, or 
20 men, but it is the usual German practice to 
house no more than ten men in one shelter. A 
personnel shelter also may serve as a headquarters, 
a command post, a medical station, or a signal 
center. Types provided for these purposes are 
similar in design and differ mainly in size and 
number of interior compartments. 

(2) Type 621 shelter, One of the most com- 
mon personnel shelters (Type 621, for one in- 
fantry section) is illustrated in Figure 12. It is 
constructed of reinforced concrete, with the stand- 
ard wall and roof thickness of G feet 6 inches 
(2 meters). It is entirely underground, with an 

earth covering of 1 ioot over the roof. Seventeen 
steel I-beams, 13 feet 2 inches long, support the 
ceiling over the interior cc,mpartment. Steel 
plates resting on the bottom flanges of the I-brams 
provide an all-steel ceiling. Short-r l-beams sup- 
1)ort the ceiling over the doors and entrance stairs. 
.Z catnouflage flat-top is stretched over the trench 
in the rear, which gives access to the entrance 
stairs, to conceal it from air observation. TO 
secure one side of the flat-to]), a row of hooks 
is cast into the roof along the rear side of the 
shelter. ;\ Tobruk pit is built into one of the 
I\-ings in the rear for observation. Although the 
shelter accommodates only ten men, two entrances 
are provided to enable the section to deploy rap- 
idly when they are to man their positions nearby 
or launch a comlterattack. Each of the entrance 
stairs is covered by a machine gun firing through 
a loophole in the interior wall at the foot of the 
stairs. Both entrances converge into a gas lock, 
scaled by three steel doors each about 1 inch thick. 
All doors open out. To iii;~l;e the chimney gren- 
ade-proof, the vertical shaft is continued below 

-the stovepipe and curved outward into the space 
used for the emergency exit. ;i grenade dropped 
into the chimney thus will not enter the shelter but 
will fall outside the sidewall and es1~lodc harm- 
lessly. There are four ventilation shafts opening 
into the rear wall between the entrance stairs. 
Two of these are dummies to mislead attackers 
who try to introduce smoke into the ventilating 
system to drive out the occupants. The blower 
is driven by an electric motor, but thz Germans 
usually make provision ior manual operation as 
well, in case of power failure. ‘J’O C~Jllllll~llliC~lte 

with the interior of the shelter, there is a tele- 
ljhone at the head of one of the entrance stairs, 
and both a telephone and a speaking tube in the 
Tobruk. A telephone cable, buried deep in the 
earth, leads to neighboring installations. 

(3) Xodificatiorks ix tlcsigri. Modifications 
may be made in the plans in ortkr to ada@ the 
shelter to the terrain; ior examplr, the Tobruk 
lnay be built into the other rear \\-ing, or the emc~ 
gency exit ma\- be installed in the opposite side 
wall. Such changes are at the discretion of the 
local construction authorities. Some types of per- 
sonnel shelters have a steel turret built into the 
roof for observation, and sometimes a machine 
gun is mounted in the Tobruk. However, the 
Germans insist that troops are not to fight from 
shelters, but are to use them merely as protrc- 
tion while not engaged in combat. 

,, V-IO 
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1). .\~‘l’r’l..\~I;-(;r-~ .I;III~I.TI.R~. ‘f‘h (kl-111:111x 

provitlc a s]xxial slicltcr for antitank guns :uitl 
lll<,il. C’I’c’\\ 5. I~‘igul-:~ 1.3 Sllfl\\.S :1 1y~‘ilxl ;Illlil;ll~l< 

gul s1:cltc.r. tlesig~atetl 11v the Ger~uans as Type 
W). .2ccom~~lotl:~tic)~~ i0r th nwn is sinlilar III 
tint of otlic~- perso~mcl slwltcrS. Imt there is 2 
sc~palxtc conlpa’-tmrlll for tl1c p11 ant1 al!lmuni- 

ticm. IF !I11 1 c ( oar5 111 t 11\ colllpal-tlnellt m:~111~~ I I ’ I : . I ‘,, . 

tllc p11 :o h 1-olletl out of tl1c sl1cltcr n11cl 111’ :I 

1~~1111~1 (5l(ll>C I : 6) 10 311 Ol>Cll ~lll]~l~CClllCllt i!l 

tllca rc:lr of tllcl sh<~ltc~ froni I\-liic~h it fires OV(~I 
tl1e top of the siwlt-cr. TllC sl1cltcr 11:1s t\\-0 To- 

l)ruk llits (Kiil!/.rl;ir~t/~~) iii which machine ~II,S 
:11yKxr to llv i:irtailul to s~:~~~~oi-t tllc* antitnnl; g-,111. 
‘f‘ll(Y(~ ‘!‘c~lll-lll<s al-C’ conllectc~l 11y tclcp1lon~ ;Ill(l 

spe:L!\ill;~ tlllle to the cl-c?\V’S qll”l-tc1-s. The sheltcl- 
al i) k q!lippc’l \\-it11 :I. p&c”pc. 
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C. ~‘~~lItINl~:D ~HELTl~:R AND I~XPl,ACE~~lCNT. 

I~‘igu:-c. 1-I 5llC,\V5 :1 ,xTs~,1,,;1 1 sli~lk~l-. \\.illl a11 O~‘<‘ll 

C’llI~‘k’ll1“llt 011 th’ I-OOf, kllO\Vtl ;I5 ‘r!-l’C Ia 409 

(“1,” stands for f_u{;sluf/(,j. ‘l‘his tyl)e will ac- 
commotlate nine men, ant1 its tl<+ails are siniilar 
to those of other lwsontwl shelters. Tyl)e I, -+09 
is for a light alltiaircr;til p111. lnlt ill otlicrs of 
the L 400 series the rooI ctll~~l;~cel~~ent is used to 
mount a searchlight (L 411)) or a ratlio direction 
finder (T, 405j. In some tyl~s, tlw shelter be- 

low tlic gun eml~laccmc.nt is usccl as a battalion 
c011111m1d yst (I, 434) or an ammunition maga- 
zine (I, 407). 

d. SGPITLY SHELIXRS. The C&mans haw dc- 
signed a numl)er of shelters for the storage 0 I 
supplici;. aiiinimlition. an11 tlriiikiiig \T;atc,r. ~UCll 

p--@ UNCLXXIED TM-E 30-451 

ty],cs u~II;LI~!- ;LI-c clltii-cly ~iii,l,.i-g1.1,~111~1 211~1 may 
. 

have ;L will ;u~l roe t 111i~.lc11, et.5 I(,\\ tllnll t11c 

slalltlal-cl 0 led 0 illCll~S. : ~l~(,lt~,c- tlrsiglled for 
xlil)l)li~s 111ay h;i~~ (11d4; 0w drtraiice ; they or- 
tIinaril\- have no emergency exit, machine-gun 
lool~lioles, or ‘I’oln-uli. 

h. Observation Posts 

‘l‘he ~kI.Ill;LIl> 1i;1\ \. cc~nstruc~~~l sl)rcial u-orb 
of reinforced coiicr~t~ as coa<t artillery observa- 
tion ant1 conm~:md lwts. .\ typical olwzrvation 
post, T!-1~ 636 (for l\rmy C.‘oast i\rtillcry), is 
slio1vll in I,‘igur~ 1.5. Sq~;~r:itt. ro,u115 are pro- 
vided for ol~scrvntion, plo1tilig. radar, officers’ 
c;;i;irlcrs , :tiltl c~llli~l<~(l 111~71’s 11~1;11’1~‘1-5. .I C ;i;mt 
IT’iir-:I~~rrg ratlio tlircc~tioll fi~ltlcr is mounted in 

/:i,cjifrc~ IS--.S‘/i~/s i/r t/i,, ~i~~iii‘rcl~~ pi//ili,.c /ii~/ii .rlc~6~/ IJirlx tlt.ro.v.s //I,~ ro(ifl Ii: .ct’ri’(‘ ftr tl ilir1r.l;. 
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the emplacement on the roof. For close defense, 
tllc,re arc two machine-gun loopl~ole~ covering the 
‘rc‘ar entrance : one in the exterior wall, and one 
in the interior wall at the foot of the stairs. 
‘I‘llere arc quarters for t\vo officers and nine en- 
listed men, but since this tloc3 not accommodate 
all the persomlel on duty at the ol)servation post, 
:t personnd shelter for one section is built nearby. 

IGeld artillery observation posts in a permanent 
tlefense line are similar to personnel shelters, with 
tile addition of a steel cupola for the observer. 

7. Obstacles 

- The German tactical use of obstacles differs 
from the U. S. Army in that they install them 
within the main battle positions. Obstacles are 
covered by fire from concrete pillboxes and open 
emplacements. The Germans employ both fixed 
and nicnd~lc permanent ol~stacles, constructed for 
the most part of steel, concrete, or both. The 

most cninmnn types are tltisct-ihcd hclow. 

a. -\K Il.1 .\S Ii ( )I:‘1 .\Cl.l.S. ( 1 ) II?q0ll’S tc,c,th. 
.\ l)romincnt f<,aturc of the \\‘Mwall is the anti- 
tank ol)stacle C&XI 1,~ tllc C ;ernians “dragon’:; 
teeth”. These are ti-unc:dcztl I)yrarnitls of rein- 
forced concrete. arranqd in irregular rows of 
four or five. ‘I’hc h+lt of the teeth varies sue- 
cessiveljv frotii 2,’ I fc,ct iii tllc first row on the 
enemy side to 5 fact ill the rear row, so that a 
tank is made to belly on the obstacle. The teeth 
are cast in a cancrctc f(~uncl;ltion running from 
front to rear, ant1 soIllc’tinl(.s also along each row. 
to prevent the teeth from being tnpplccl over. 

Dragon’s teeth are ~isunll~~ sited in long con- 
tinuous lines, l)rnlic71 (ml>. where roads pass 
through the Iin<, OF ~IIFXK~CY ant1 whcrc the ter- 
rain is consitlciwl uti~tlitd)le for tank activity. 

(2) E!Ul/Cl?f.S C’. ‘1‘11~ (;crmnns adopted the 
Belgian de Coinicbt a!:titank obstacle, more often 
called “I~Iements C”, \vliicli is illustrated in Fig- 
11n8 17. I lerts :L 1luml~~1- 0i units ha\-v hccn fas- 
tened together to i~~l-ln ;L continuous antitank 
wall, lxit since tlie mirs l:a~ rcIllc,t-s in the front 
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Figwe 20.-Road passing through Westwall dragon’s /ccth. Note (right) r~p,-~c//r/~ for- IrtJriz,tt,/ul .~~~~~~l hrr-s ~11ic~il 
(‘ail be plarrd t2t‘r;~.sS ihc roiit1 a c il 1JlCli 1;. 

I:iqnrc Z1.pLir~c of dragol?s teeth of W’estamil. h-utc .Y!~~c~~ ~IJ~(~/~~II/c IJ,~I,I ii,/- IL ,I ill li,l ,rilf:/,~ !I l/l r,JNii 
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alIt rcxi’. tllc Get-nl:llis :11so use’ tlic~:~ sillgl!- ;L‘; 
1110va1,1c 1110c1<s. 

(3 ) C‘ul-:k,tl-ixil oh.sitrdc~. Siniikti- to tl:cx “I-l<,- 
lllwts C”’ is the curve-rail mtilank olxtnclc. \vhicli 
the Gcixmls usetl cxtensivcly alo~lg 11:~ \\~estdl. 
‘fhc cur\wl rail, nhich sl~~pcs U~ILV;LI-C~ to ;I htccl, 
angle at the rear, facts the c:wny, so tlmt tads 
nttcn3pling to clinil~ over the obstacle till o\-~I 
lda\-al-d. It usually is iiiatlv in sections 6 feet 
high. 3 feet witlc, and 10 feet lime. 

1). I<O.\D 1~1dX~I<~. ( 1 ) .\‘/t,cl Iltrr..<. .i ro:itl 
j:assillg tllrou~li a lmrricr iiiav 1~ c:osctl I,\- llori- 
zc)nt;ll strvl l)ars al-r;lngctl succcssivelv higher iii 
rciiiforcctl concrete slots or Iy steel r-ails set up- 
I-i& into 111~ rontl. 

(2) ?‘c~lrtrhrclra. TllC Gcrmnns also 1110C1< 

mntls v-ith tctrahetlr:l, which consist of steel 
fraiiivs or scditl cmicrc:c 1~10~1~s I:-it!i foul- i;lcc*5. 
The heig-ht of ;I tctr:tl:etl~-(~1 ~;a+c~ il-0111 Z;, to 
4J? iwt. and its purpmv is to 11cll~- :I t;lnk. 

c‘. I~.\K1:l~l)-\\‘lIil ( III- I \I I 1 Y_ ( 1 J .\ c;vr- 

III:LII (11~~1111~~-:~~,1.~,11 ic 11~‘~ is illu~1r:~tetl in 1,.igurc 
” .l‘lli. ic,llC~, i-. 4 11) 5 ‘cut lli~ll. ( 2) Kllijc, i’c,slb. --. 
(11’ c-i/r~;~trlf.l- tic, I’l-i.sl~. 51 I~III~ I! irll hi-lx~l wire, can 
111. x’rii 10 I!:(. -riqh: (II 111~. iurce \vlivre the rontl 
l!;i~Yrs 1111-1l11::l1 the rlll-l;lcl~~~. nr Gclm:u1s call 
Idli ir lxst 5 “Sl~:liiisli riili,r<” :intl 11s~’ tlicnl as road 
lllOCli-. ( ~c'1~111:lll lkllifc 1.r,sts :II’C al)ollt 1 fed high 
ant1 lla\ c :lnylc,-irrrn or I i:~:l,~,l- fi-aincs. (3) COll- 

i.'~1~1111:1 \'I i:-c, .\‘-/\'~ll!,~ , 1 ~;‘lc.ii ib uwtl l)\- tile Ccr- 
mans c’it1ic.r ill iiil:l(.. rl~~11111~~. or IAple coils. 
,c; oiiietimc~i i1 in \I-~I-cY~ 181 OJIICI-ctc, ~msl~, fis~l 011 
top or \\Ylll<. :~ntl iii11 1.11 ()\-(‘I1 I\-ith tlc~ul~l~~-a~~~-o~~ 
fellCC!S 01’ 1)?1\\-(‘VIl c‘( Ills Ic‘ic tilX~Oll'S teeth. (4) 

The (k’r111:111~ :1150 11w :~i1 11lNac1c consisting of 
1 rip I\-il-w i .Sfnlpc~r-tii,~ri’ / Cll-l-:Li:,~Ctl ~1l~Ollt .?O fC?l 
in tlqxh. ‘l‘lrc~ \\ii-(, (. ~ll.r.:(.IlCfl f1-0111 4 to 8 

inch~5 ;11~)\-(~ tlic ~~-IIIIWI~ 11:) iim~g-ldar mn-s of 
\voo~l~n j)iclat~. ‘I‘h~ pi I( 1.1 ::I l~c~t\\-c~c‘l~ l)ick’tts in 
ro\v~ is 10 to 1.; (CY~ J:,cI lIc.l\\.cwl ro~vi; 7 to 10 
f (,(,I. 

I;igwc ‘.--L‘cwira,r dl~ill~l~~-clprol1 hI.hYi ii II’C, i\olc kiiijr r~‘.st.~ I,, Iii,, 1~0~ l~~jr.i~f~jid (Yirlhti. 
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CHAPTER VI 

SUPPLY, EVACUATION, AND MOVEMENTS 

Section I. HIGHER ORGANIZATION OF 

SUPPLY 

I. Government Direction of Production 

Economic production in Germany is highly cen- 
tralizcd and under complete governmental con- 
trol. The Ministry for Armament and War Pro- 
duction ( 12ciclulni~astcriLLliL fiir fiiistwg utzd 
Kriegsprodulztion) under Albert Speer controls 
production of war material and ammunition ; 
the Xlinistry for Economic Affairs (Reichswirt- 
schaftslllillisteriu111) controls all other industrial 
production; the Ministry for Food and Agricul- 
ture (IZciclzsllLilzistcri2111L fiir Emiihrung mu! 
Laud~zuirtsclzaft) controls food production. Among 
them these three ministries control production of 
the supplies for the German Armed Forces and, 
within the limitations imposed upon Germany by 
the insufficiency of her natural resources and 
the effects of the Allied advances and bombings, 
they are able to gear the production to the needs 
of the war machine. 

2. Estimate of Needs and Placing of Orders. 

These are essentially General Staff functions, 
since they involve present and future operations 
and capabilities. On the basis of High Con- 
mand directives. the detailed estimates of the 
number or quantity of each article of supply arc 
worked out by the technical branches concerned; 
thy must be adjusted to the industrial, labor, and 
I-a\\- material potentialities of the nation. 

The three branches of the Armed Forces and 
the Wajj-‘cn-SS establish their procurement pol- 
icies on an interservice basis and coordinate the 
use of railways, canals, and roads for militarx 
traffic. In addition, for a number of particularI!- 
critical items, the Armed Forces High Command 
has created special dcbpots which arc at ils es- 
clusivc disposal ( ~rrfii!/Llllgsdc~ots j . 

\?iithin the Armed I:orces the lines of dis- 
tinction between the Armed Forces High Com- 
mand and the Army High Command are not 
always clearly dra\\-n as far as procurement is 
concerned. The Army being by far the largest 
branch of service, the Army High Command ’ 

(OKH) may in certain cases act for the Armed 
Forces High Command (0837). In addition, 

the Army procures a proportion of the materiel 
used by the IVaficn-SS. The bulk of this materiel 
is transferred to the lVa#el~-SS through Army 
channels of supply and not through the system 
of depots maintained by the SS High Command. 

3. The Army 

The Army High Command (OKH) has the 
direct responsibility for a well functioning army 
supply system. Its wartime supply functions are 
divided into two tlistinct phases. The first phase, 

centering in the Zone of the Interior, is supervisctl 

by the Chief of Xrrn~. liquipment and Con- 

mander of the Replacement Army (Chef dcr 
Ncercsriistzwg at/d IlcfclM~abcr dcs Ersatz- 

l~ccrcs) who organizes the procurement of sup- 
plies; their storage in suitably placed depots, and 
their distribution to home and field units. It is 

his duty to interpret high command directives on 
an over-all nationxitle basis. He determines n-hat 

proportion of supplies is essential for USC by 

garrison and training units, what amount can 
be sent to the front, and which areas are in the 

best position :o issue supplies. The second phase, 

the Field Army (I;rltlhccv) supply system, is 
controlled by the Chief of 1:ield Army Suppl> 
and Administration (Cclzcralquarti~nlzcistcr or 

iicn. Qu) ~410 administers the sending of requi- 
sitions to depots established by the Chief of Army 

Equipment and the receipt, storage, and distribu- 
tion of supplies in the field. 

VI-I 
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Section Il. SYSTEM OF SUPPLY WITHIN 

GERMANY 

I. Production, Acceptance, and Distribution of 

Equipment* and Ammunition 

a. DESIGN AND DEVELOPNENT. This is pri- 
marily the responsibility of the Army Ordnance 
Office (HeeYeSwaflCE~lu~lzt). In particular, its 
Weapons and Equipment Manufacture Group 
( A~ntsgruppe fiir Industrielle Riistzc~~g) includes 
ten sections dealing with the main categories of 
equipment and known as armament sections one 
to ten ( Wu~enriistullgsabtcilungcll 1-10). The 
Ordnance Office also has a Research Branch 
(Fovscl2.ulzgsabtaiZztllg) and a Development and 
Testing Branch (AmtsgvufiFe fiir EMwicklung 
md Priifuxg). In addition, the Ordnance officer 
coordinates the activities of numerous army-owned 
and semi-private research institutes and experi- 
mental stations throughout the country. Sugges- 
Lions for design and development are also received 
from all the technical branches of the Army. 

b. ~‘RODUCTION. On the production side the 
Ministry for Armament and War Production has, 
through its regional Armament Inspcctorates, a 
decisive influence on the selection of firms, CO- 
ordination of armament orders with other orders, 
labor questions, and scheduling and supervision 
of production. 

c. ACCEPTANCE. The testing of weapons, 
equipment, and ammunition, and their acceptance 
at the armament factory is the responsibility of 
the Army Acceptance Organization (Hccvcsab- 
nalz~~zewcse~z), which is a branch of the Army 
High Command/Army Ordnance Office (OKH/ 
Heereswa~cnuv&). There is one Acceptance In- 
spector (Abnahmeinspizie+zt) in each corps area 
who acts through acceptance commissions located 
at the factories. 

d. DISTRIBUTION OF EQUIPMENT AND AMMU- 
NITION TO ARM\- UNITS. lifter acceptance at the 
factories, the flow of equipment and ammunition 
to field and home units may take a number of 
routes : 

By way of equipment and ammunition depots. 
By way of equipment parks. 
Direct from the factory. 
Through SS depots. 
Through special L\rmed Forces High Command 

I OKM’) depots. 

* The tel-m “ecluipment” refers to the group of ma- 
terials handled by equipment depots and ectrlipment parks, 
in contrast to the individual equipment (Awriistung des 
Ma~zws) and clothing handled hy clothing depots. 

2. Main Army Equipment and Ammunition Depot 

Organization 

a. ORGANIZATION. The agcncics responsibly 
for most of the storage, issue, and repair of equip- 
ment and for the storage. issue. and salvaging of 
ammunition belong to a scljaratc branch of the 
Army, the Ortlnance Branch ( I;rltl=rlrg~vrs~rl). 
The branch is headed by the C’hief Army Ord- 
nance Officer (I;cltl=zllglllcisl‘.~~) , Iv110 works 
through his staff, the Ordnance Inspectorate 
(I;rldzcllgirrspcktic,rr ) in the Grncral l\rmp (Mice 
( AllgcmGcs I1’~~cvc.sa111t). l~~rtnii the (1rdnance 
lnspectoratc the chain of comnl;~nd leads through 
three regional commands, calictl Ortlnance Groups 
(Fcldzcllggrupprrr), with htatlqual-tars in Berlin, 
Kassel, and Munich, to the Ordnance Headquar- 
ters (Feld;cllgkolllllzarldos) which are at the level 
of the corps areas but not affiliated with the latter. 
There is one Ordnance Meatlquarters in each 
corps area, where it controls a \-nrying number of 
equiync’nt and aninumition tlcy)ots. The Ortl- 
nance Headquarters is tlir lowest controlling 
agency for the storage and issue of equilmW~t alit1 
axmunition, and it is import;lnt to llotr that below 
this level equipment and ammunition are handled 
by two separate types of dcl~o~s. The Ordnance 
Headquarters is designated by, the number of the 
corps area. It and the depots it controls are not, 
however, l)art of the corlx area organization, al- 
though the auditing of their 1~~1;s is done by the 
Corl)s Area Administration. 

In addition to the Ordnance TTendquarters clcs- 
ignatcd by the corps area mullbers, there exist 
an Ordnance Headquarters XXX, which is in 
charge of a great numlwr of sul)tcrranean ammu- 
nition depots in central Gernlany. and a special 
Tank Ordnance I-leatlqunrters j I’trrr=~,~-Frld,-r2rg- 
ko~nzando), created in 1913 in ortler to central- 
ize the supply of all types (1 i :u-morcd fighting 
vehicles and their spare parts throughout Ger- 
man)-. 

1). ECJUII~MENT Dr~rwr.s. Army l<quipment De- 
pots (Hccrc.~U’c~~giil/itcY or l/Z(r) and Arm) 
I<ranch Equipment I>epots (Ilrrrrslrebellzctlgiilrl- 
tcv or ZrlNZcr), controlled by thtx ()rtlnance Head- 
quarters. h2nrlle w~;il~ons, tanks, taiik :\l)are parts, 
motor transport, assault boats, radio apparatus, 
anti-gas cquipmcnt, bridge materials. sl)ecial cloth- 
i;lg, concrete mixers, and manuals, as well as man! 
other articles. ‘I‘hcy do not furnish nlnnlmnition, 
fuel, rations, clothing I othtsr than slwcial types), 
medical and vetcrillar\. equilmwnt, horws, or lllost 
types of individual equilXncnt. 
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Figure l.-Supply of eqsifiment and ammunition. 
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Although the depots normally handle a great 
variety of items, they sometimes concentrate upon 
particular types. For example, air reconnaissance 
has revealed large concentrations of motor trans- 
port at the Chemnitz HZu and large artillery 

stores at the Berlin-Spandau I-iZn. It is known, 
however, that these centers also hold large stores 
of equipment which cannot be seen from the air. 
\Yhen depots specialize in only one type of cquip- 
ment, they have their specialti-s Llcorporated into 
their names. This group includes the Army Tank 
Equipment Depot (~iccrcspa~~zer~c~lganlt or 

IZPZa) at Magdeburg-Kijnigsborn ; the Army 
Branch Tank Equipment Depots (Heerrspanm-- 
n&en~ew$inztcv or HPNZa) at Frankfurt an der 
Oder, Natimburg, Bielefeld, Creslau, Oppeln, 

Kassel, Xltengrabow, and Olmiitz; the Army Sig- 
nal Equipment Depot (Hcercsaez~ga~~zt~zac~~~i~~te~z 

or E-IZaNachr) at Berlin-Schiineberg ; and the 
Army Branch Signal Equipment Depot (Ifcerrs- 
~~cbc~~zeztga~wt~zaclzriclate~z or HNZaNackr) at 
TYien-Strebersdorf (l’ienna). 

In addition to their storage functions, the HZU 
and liLTr.Za adjust and test newly arrived mate-. 
rir:ls and repair damaged equipment. Several of 

the HNZa are engaged almost entirely in repair 
functions, and most equipment depots maintain 
ordnance. signal, and engineer equipment servic- 
ing sections for inspecting newly manufactured 
equipment and repairing damaged equipment. 
Specialization in items repaired may occur: thus 
the tank equipment depots repair tanks and ar- 
mored vehitiles which have been SO badly dam- 
aced that. they cannot be repaired in the field. c 

The equipment depots are staffed by officers 
and noncommissioned officers of the Ordnance 
Branch who control the workers, usually civilians 
or soldiers serving a prison sentence. 

-~\n Army Equipment Depot is divided into two 
parts : the storage depot (Lager) and the work- 
shop (JJ’e~fistn/t). The storage depot is subdi- 

vided in departments (Be&kc), each of which 
specializes in one type of equipment. Depending 
on the type of equipment handled, the workshop 
will have separate sections like an arms workshop 
( JJ’a~clc-JJ’crfistntt), an optical instruments 
c-orkshop (O~tisrlrc-JJ“,~ksiaft), etc. 

The Army Equipment Branch Depot is organ- 
ized along the same lines as the Army Equipment 
Depot. 

Associated with equipment depots are the 
Armed Forces depots attached to motor transport 
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manufacturers. The main function of these is 
to facilitate transfer of vehicles from factories 
to equilment tlel>ots. 

As the number of HZa is relatively limited and 
as they are pc’rhaps the largest supply depots with- 
in Germany, they have been heavily bombed by 
Allied air forces. Despite muc11 damage, the 
HZa have shown great recuperntil-e powers. The 
importat?ce of mal!y IIZn, ho\\-ever, has dimin- 
ished, \\hile that of the IIA\-%a has increased 
through the dispersion of stores among the smaller 
supply centers. 

I2ist of known Army I<quipment Depots 
( branch depots not inclutlctl) : 

corps .Irrn 

I 
11 
II 
III 
III 

IV 
II 
v -. 
l-1 

q VJT 
VII 
VII 
VIII 
1-111 
VIII 
IX 
X 

XI 
XI 
XI 

XII 
SIII 
SVI I 
n-1 I 
SVIII 
XVIII 
XX 
SSI 

HZ11 
II%11 
I IZa 
HZa 
Il%a.Yiri~lir 

ll%n 

11za 

I l/711 

IlZa 

1lZa 
I [%a 
ll%a 
//%a 
1 IZa 
I IZa 
tiza 
NZa 

HZa 

II%11 
HPZll 

IIZa 
11za 
I I%11 
1IZfl 
I IZa 
I lZa 
IIZA 
I lila 

I.rmrti*w 
l<ijnigsbcrg 
(;iistro\\ 
Stc.ttin 
Il~rlit~-S~~::ndall 

I!erlill- 
Schiinrberg 

(‘hcmtlilz 
Saumlnll-:~ 

~%n 

I:nnn 

Frcilassing 
Ingolstadt 
Aliinchcn 
13reslau 
l:ricg 
1iotzenau 
ICassel 
Hamhrg- 

Glintlc 
H;mnoxw 
1Iagdeburi: 
:\lagtlclm~- 

I<ijnigsborn 
1Iainz-Iiaqtrl 
:\mbcrg 
l\.cls 
\Vicn 
Hall (iI1 Tirol) 
S&burg 
Graudenz 
roscw 

. . 
c. A>lIr~siTIos DSPOTS. .\rmy Xininunltlon 

Depots (Ilcrres~rlz~rritiolzsa~zsttrlfc~L or HXfa) and 
-4rmy Ammunition Branch Depots (Heer-esnwzi- 
tionsllebcllallstalt‘~?z or EIJIAYu) arc the main Gcr- 
man centers for the storage and issue of ammuni- 
tion. Frequently they concentrate upon particu- 
lar types of ammunition; for example, the HMa 
at RIiinsterlagcr, Cellc, Dcssnu. Auxsburg, and 
Neu Urn are probably principal centers for the 
storage of chcmicnl -\\-arfare ammunition. 
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ITiqwc 2.--.211~LYC1113.Y .Il,l/.\~ /:~~~1’11’11/..\‘7 II/ I’~~7 ,//%.I, 

l’htltc~!:rfrP:it~ i tY1rlJ1 irr 1043 nftrr * hmtl~ilf,q. Clrifj frfltj ‘.. /Ii ( tlrt‘ i~‘iW ;‘,‘rJ’ /illY,,~ clir,:iitiiI! ( ,/lfi~iil,~~it l~~~iltlfii,f/.v fwi~r- 
,!!,,,i!, ,?‘)(I’ I- 7.;.;‘) ij,riccr/ of :lltr~~i /:qiiip~~i~‘iit I)i~pot.c: 2: z,II(I//~,I. .x!~II~(/~I~,! , gj,,i: ,,,c,t:f I,,/i:,:,,is i ,/, ,,,, f J;fv .i’ ;(v,, 

i! (,“I: IwLb *~r~~r!c?iiii/~,~/ ~//li~l,/ .iiU, !,i,ir.r.’ ,/,l(l ,//I,,,,[ ,ji li/iCC ,~ll,lil,~,li,, i:ifr/,/l:~, :/’ l/r; tl,,,p,st (,Y(‘,,. 
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In addition to storing and issuing ammunition, 
the HAIn and I1;lINn participate in its production 
by assembling and filling shells and by manufac- 
turing fuzes and other accessories. 

Like the equipment depots, the ammunition 
depots are staffed by personnel of the Ordnance 
Branch. Employees include civilians, soldiers, 
prisoners of war, and large numbers of foreign 
laborers. An HMa usually has the following de- 
partments : 

Administration 
Manufacture (filling and packing of shells) 
Shipping ‘- 

Personnel administration 
4 

Motor pool 
Because of the large number of well distributed 

ammunition depots, many of them uncleground, 
Allied air attacks have not interfered materially 
with their functioning. Eut the increased number 
of foreign laborers employed by these depots un- 
doubtedly has lowered their productivity. 

d. AREA OF DISTRIBUTION. Generally a depot 
is allocated a definite geographical distribution 
area. The depot may be the exclusive German 
distributor of a particular item, or it may be 
merely the exclusive distributor within an allotted 
area. Thus the Ulm HZa distributes types of 
engineer equipment to all areas, while it issues 
Czech small arms to less than half of the corps 
areas. In addition, a depot may be assigned to a 
particular army for the supply of, materiel re- 
placements and the repair of its damaged materiel. 

3. Corps Area Equipment Park Organization 

a. GENERAL. The corps area parks comple- 
ment the equipment depots in the handling of 
motor transport, engineer equipment, and anti-gas 
equipment, and form the principal centers for 
the distribution of horses, veterinary equipment, 
and medical equipment. Requisitions for repairs 
reach the parks from both home and field units. 
Primarily, a park is responsible for servicing its 
allotted area; usually it also is charged with the 
supply and maintenance of designated units of the 
Field Army. 

b. MOTOR TRANSPORT PARKS. The Home Mo- 
tor Transport Parks (Heimatkraftfahrparke or 
J1KP) received damaged or impounded vehicles 
such as motorcycles, trucks, and staff cars, but do 
not handle tanks and armored vehicles, or any 
newly manufactured,vehicles. There are several 
such parks in each corps arca, controlled by the 
Home Motor Maintenance District Headquarters 
(Nci777ntl:r-nftfalrrbrcivk) of the corps area. 
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Most of the vehicles repaired belong to the 
IVchr~acht and the SS; but vehicles from semi- 
military and civilian agencies are also repaired. 
The HKP vary widely as to the number of vc- 
hicles repaired daily and the average number held. 
At Berlin, where there are three HKP, each ma;, 
hold as many as 1,000 vehicles and repair 30 
daily. Most HKP, however, hold 60 to 100 ve- 
hicles and have a daily repair average of probably 
less than ten vehicles. Since many of the vehicles 
received are damaged beyond repair and must 
be scrapped or cannibalized, the daily repair aver- 
ages are not as inefficient as may appear upon 
initial glance. 

A typical HKP includes a reception point 
where vehicle defects are inspected, a large num- 
ber of workshops, and final inspection points 
where vehicles are either dispatched to units or 
sent back for further repair. Frequently there 
are branch administrative offices (Zzeleigstellen) 
and workshops located as far as 40 miles from the 
Main Office (Hauptstelle) . The number of HKI’ 
in a corps area varies greatly: at one time Corps 
Area VI was known to have nine HKP, while 
Corps Area 17 had only four. 

‘Supplies of spare parts and tires are procured 
from Central Spare Parts Depots (Ze~fralcr- 
snt~tcillagcr or ZE‘L) and Tire Depots (Reifelz- 
laser) which are controlled by the HKP, or di- 
rect from factories. 

c. MEDICAL PARKS. The Berlin Main Medi- 
cal Park (Hauptsanitiitsjark) and the Corps 
Area Medical Parks ( Wehrkreissanitatsparkc)- 
one per corps area-receive all types of surgical 
apparatus, drugs, bandages, and dispensing equip- 
ment from factories and hold them for distribu- 
tion to hospitals within their corps areas and to 
Medical Collecting Parks (Salnrnclsanitiits~arke) . 
The latter are subsidiaries of the Corps Area 
Medical Parks and serve as collecting points for 
medical supplies to the field forces. In certain 
cases the Main Medical Park and Corps Area 
Medical Parks may deliver their supplies direct to 
the field forces. 

The Main Medical Park in Berlin occupies a 
special position as it holds critical drugs and hos- 
pital supplies for distribution to Corps Area 
Medical Parks and Medical Collecting Parks. In 
addition it tests newly developed pharmaceutical 
preparations and medical equipment and furnishes 
the Corps Area Rledical Parks with “standard” 
samples of medical cqnipment. The Main Medi- 
cal Park is subordinate to the Chief Army Medi- 
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cal Inspector, and the Corps Area Medical Parks 
are subordinate to the Corps Area Surgeons; 
there is thus no chain of command leading from 
the Main Medical Park to the Corps Area Medi- 
cal Parks. 

There is also a group of Medical Booty Col- 
lecting Points (Sanitiitsbcutcsam~I2ClsteIlc~z) that 
are centers for the collection of captured medical 
equipment. This is sorted and tested prior to 
shipment to the medical parks for distribution. 

Although the medical parks participate in the 
repair of damaged medical equipment, it is very 
likely that much of the recovery work is done by 
the manufacturers. 

d. VETERINARY PARKS. Veterinary supplies 
are procured through veterinary parks. The Army 
Main Veterinary Park (Hccr~sl~auptz~ctcritlir’r- 
park) is directly subordinate to the Veterinary 
Inspector. It is the central procurement agency 
for veterinary equipment. Upon orders from the 
Veterinary Inspector the Army Main Veterinary 
Park will supply the Home Veterinary Parks 
(I~rilrrat~,c,trritliirpal-fir) with veterinary cquip- 
ment either directly or by ordering it for these 
parks from commercial manufacturers. Horse- 
shoeing equipment is always ordered from civilian 
factories. 

The Home Vctcrinary I’arks, numbering one 
in each corps arcn, and tbc Army Main Veterinary 
T’ark receive veterinary equipment such as shoe- 
ing equipment and veterinary medicines from the 
manufacturers and issue it to units and horse 
hospitals, besides repairing and salvaging dam- 
aged veterinary equipment received from units. 

e. HOKSE PARKS. Young horses purchased by 
the Army are sent to Army Remount Depots 
(Ilrrrcsrcllzo~ztciilIlfcr) for their maintenance and 
training until they are suited for field use. They 
are then delivered direct to corps arca riding 
schools, to home units, or to Home Horse Parks 
(Fl~~irrrat~fcrdc~a~~k~) which forward horses to 
Field Army units. 

As the occupied territories formerly furnished 
most of the horse replacements for the German 
Army, their loss will greatly aggravate the alread! 
noticeable animal shortage at a time when the 
German Army is becoming increasingly depentl- 
cnt on horse transportation. 

i. OTHER PARKS. A sizeable number of Home 
I<nginecr Parks (Hrinzatpiojzicrparkr) have been 
reported functioning within the corps areas, sup- 
plying home and field units with engineer equip- 
ment. In addition, there are at least five special 

Home Fortress Engineer Parks (Hcimatfestuag- 
spio~ricvpa~/~c), which supply fortress engineer 
units ; a number of Ilomc Railway Engineer 
Parks (Hcinratciscl2bahnpiol2icvpavke) ; and a 
fc\v Gas Defense Equipment Parks (Gassclzutz- 

grrtitcpavkc). 

4. Clothing and Individual Equipment* Supply Or- 

ganization 

a. PROCUREJIENT AND ADMINISTRATION. Pro- 
curemcnt of raw materials is the special function 
of the Armed I:orces Clothing and Equipment 
Procurement Office (1 Il’cl~r~~~aclrtbrsclzaffztlzgsu~~~t 
Rrklcidzrrlg r/11(! L-lnsr*iistltrrg) at Berlin. The raw 
materials are then issued to the clothing depots 
of the three In-an&es of the Armed I?orces and 
the SS which manufacture, store, and issue cloth- 
ing and various items of individual equipment. 
In addition, damaged, captured, or impounded 
clothing may be sent to the clothing depots for 
repair and rcissuc. 

In the Army the highest administrative echelon 
is a section in the staff of the General Army Of- 
fice (Allgrmcinrs Hcc,t-c.snrrrt/Stnh/Rrklcidung) 

which issues all directives on clothing and equip- 
ment. It controls the work of the Army Cloth- 
ing Depots ( Ilc,c,rc,.~hr,kl~,itl~(/i~/.~i;tj~t~,/, or EfRfl). 
Within each corps arra the supply of clothing is 
directed by Skction I< (Suchgchirt E) of the 
Corps Area i2dministration ( Wcllrkrcisvcmxzl- 
fung) . Thus for all practical purposes the nor- 
mal Army Clothing Depot is subject to a dual 
control. 

b. CLOTII ING D~ro~s. One or more Army 
Clothing Depots are generally found in each corps 
area. Thcsc HEA reccsive raw materials from 
which thev mnnufncturc clothing, insignia, shoes, 
tents, canteens, l)lankt,ts, and other items of in- 
dividual equipment. They exercise control over 
Testing and Repair Sections (T’crzwaltu~zgsund 
~~zsta~~dsrt=~r~~~/clnhtril~r~~gc~~), which repair dam- 
aged clothing. nntl .\rmy Clothing Dumps and 
Branch I)umps ( Hccrrsbrklcid~~wgsIa~~~~~ 2t lid 
Nrhcnlagcv), which assist in the forwarding of 
clothing to the field forces. 

Spccializctl t!pts of clothing &pots inch& 
Collecting I ‘oints for \\%ter Clothing (SunmzeI- 
Stcllrrl fiir Jl’illtrr-hrkl~.irlzllrg j , Army Clothing 
Repair \\‘orkshops (Flrrrcsbekleidzr~lgsilzstand- 
.~rt,-zlngszcl~~kstc’ittcll) \vhich presumably do not 
handle newly manufactured clothing, and Cloth- 
ing Processing Centers ( I)urchsclzlrusu~lgsstc~l- 

* .~~ZWiiSflll~g dCS ~ftl/l/l~.S. SW 11otc on ]qq! 2. 
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Zen) which are believed to be centers to which 
reinforcements requiring refitting are routed be- 
fore their departure for the front. In addition, 
rations depots may store and issue clothing for 
certain areas. 

c. ABEA 01: DISTRIIETIO~-. The ZIBA issues 
clothing and individual equipment to units within 
its assigned territorial area. Many HLiA are also 
responsible for the supply of particular armies 
in the field; to facilitate the transfer of clothing 
to field units, issues may be made to Army Cloth- 
inp Dunws and Branch Dumps which in turn 

/ 

issue clothing and in.dividual 
tinits. 

5. Rations Supply Organization 

a. GENERAL. The German 

equipment to field 

Army depends for 
its transportation to a large extent on liorsc- 
drawn vehicles; forage is therefore considered to 
be of equal importance to human rations, and the 
supply of both is handled by the same agencies. 
In the follolving tlcscription of the supply or- 
ganization the term rations includes forage as 
well. 

1). PROCUREMENT P ND ADMINISTRATION. The 
over-all planning of rations and the laying down 
of policies for the procurement &d organization 

of supplies is done for all branches of the Armed 
Forces at the Rations and Procurement Group 
(Amtsgrztppc Vupflcgwzg zmd Bcschafuug) of 
the Army High Command/Administration Office 

i Ok’H/Nccrcsvc7~~~aZtul2gsalnt). At the same 

time the Rations and Procurement Group directs 

the supply of rations to the Field Army and to the 
Replacement Army. Regional control of supply is 

exercised by Section C (Snclzgcbiet C) of the 
Corps Area Administration. 

Although all rations depots procure a propor- 
tion of their supplies direct from local producers. 
they clraw most of them frdm the Higher Rations 
Stores (Ersnt~~c~pfl~gll?~gnllagacirlc or EVnJ) 
to which they are subordinate. In procuring ra- 
tions for distribution, the EVX purchases food 
from all parts of the corps area in which it is 
located and arranges for the exchange of goods 
with other corps areas. In many instances pro- 
curement of a particular rations component, such 
as flour or fodder, may be delegated to one of the 
depots subsidiary to the EVJI. 

C. RATIOXS DEPOTS. While in peacetime the 
troops purchased their rations mostly through 
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commercial channels and only bread and forage 
were procured from the Army bakeries and 
rations tlcpot~, in I\-artimc the supply of rations 
from Army depots has become the rule. To ful- 
fil this task, the Higher Rations Stores or EVhf 
were formed at the outbreak of war from many 
of the already cxisttnt Army Rations Main De- 
pots (Hrcvcs;~c~~flr~~a~~g.sl~a~f~t~~~~~t~~~~) or (HV- 
HA). 

The most important type of rations depot is 
the EVX. The E L’.lJ contrc~l Xrmy Rations 
Main T)epots (IfVH1*Z) which in turn control 
Army Rations Depots (Hc~~r,.s~,r~rP(.g1111gsiijl~t~~ 
or HVA) and Army Garrison Rations Depots 
(Hccyrssta~zdortacrn~altu~zg ~~.vrp~.!lrlrlgsabtcilllll- 

Pl). Although the number of such installa- 
tions in a corps area varies, one corps area is 
known to have two EVJl, three HVHA, nine 
HVA and at least 12 Army Garrison Ration De- 
pots. There arc probably 10 EL’-ll in Germany, 

36 of which arc listed below. 

The echelon of the depot generally determines 
its size and stock. 1,:nch I:r7:lI is cxpccted to 
maintain stock stiffKent for one month’s rations 

for 300.000 men ; this w-oultl amount to over 

10,000 tons of food. &1n IIPH,I retains food 

reserves of perhaps 3,000 tons, while an HVA 
usually stocks several hundred tons. ;hl EVM 

almost invariably has a bakery and good rail 
facilities ; lower echelon deljot s ma>- lack bakeries 

and ma\- have only road coiinections. 

The rule as to size of depots is not inflexible. 
A large share of the stores normally retained by 
the EC-X may bc divided among IIT’Irlrl and 

HVA for additional protection from air raids and 
to facilitate the loading of rations trains. In 

other instances, Arm)- Garrison Rations Depots 
handle more stores than HPIT:l or HVLZ of the 
same corps arca due to al~nornial troop concen- 
trations in their particular garrison areas. 

I\-hile specialization is not t!@cal of the rations 
depots. since both human and animal rations are 

found in all typrs, a limitc~tl numbc~r of IJVHA 

and IiT=: tend to have conccntratctl stores of a 
particular rations component. Xs an example, 
one HPH/l, now captured, maintained a reserve 
of thousands of tons of oats in addition to its 
stores of troop rations. In certain farming dis- 
tricts Fodtler Collecting Points (Razr12ffrttcrsa/l1- 
7r/cIstrllrri) specialize in 111~ cc)llection and storage 
of forage. 
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RATIONS DEPOT 

DISTRlBUTlON FIELD ARMY 
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Figure 3.-Supply of rations. 
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List of known Higher Rations Stores (EVM) : 

Corps Arecl 
I 
I 

II 
III 
III 
IV 
IV 
IV 
IV 
V 
V 
VI 
VI 
VII 
VIII 
VIII 
VIII 
IX 
IX 
IX 
X 
X 
X 
XI 
XI 
XII 
XIII 
XIII 
XVII 
XVII 
XVIII 
XX 
XXI 
B.u.M 
B.u.M 

’ Locatioll 

Instcrburg 
K6nigsbcrg 
Idzen 
Stettin 
Berlin 
Potstlam 
I>rcsden 
Halle 
Leipzig 
Torgau 
Aalcn 
Ulm 
Minden 
Miinster ’ 
Miincllcn 
Breslau 
Liegnitz 
Oppeln 
Erfurt 
Frankfurt am Main 
Kassel 
Bremcn 
Hamburg 
Rendsburg 
Hannover 
Magdeburg 
Mainz 
Barnberg 
Ntirnbcrg 
I.inz 
Wien 
Graz 
T)anzig 
Posen 
Olmiitz 
Prag 

d. AREA OF DISTR~RUTION. The,dcpots main- 
tained by the Army supply food and forage to 

Army, SS, and Air Force units present in their 
localities. Naval units generally are supplied by 

Naval Rations Depots (~~l~rirlcvc~~flcg~~~~~~~~z- 

ter). The process of local. supply is relatively 

simple, as units contact the nearest rations depot 
and thereafter automatically arc attached to a 
depot for their supply of rations. If a depot 
finds itself unable to provide full rations to all 
units in its area, it receives assistance from other 

depots in the corps area. 

In addition to supplying local needs, the EVM 

are the principal centers for the supply of rations 

to the Field Army. Ordinarily, a group of EVM 

becomes responsible for the rations supply of a 
particular army ; then the E VM must make cer- 
tain that the army has about 10 days’ supply of 

rations on hand at all times, based upon an esti- 
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mate of the probal)lc rations >trength prepared by 
the army 25 days in advance. 

Lower echelon depots ma!. become involved in 
the supply of the field armies in a number of 
ways : 

( 1) When an H FA or Ii/ -HA is delegated to 
assist the fiVJ2 in storage of field army rations. 
(2) \j’hen an HVHA is assigned the function 
of procuring and storing 3 particular compo- 
nent of the ration for the entire corps area. 

(3) V’hen any of the depots located in the 
theater of operations are turned over to a field 
army to be used as an Army Rations Depot 
( AY~I~cc~JL’Y~~~c~zIII~~~~~~Y). 

6. Fuels and Lubricants Supply Organization 

a. GENERAL. Because of the critical condition 
of German fuel supply, the collection atid distri- 
bution of fuel have largely been retained by the 
Xlinistry of llconomic Affairs through its. Cen- 
tral Petroleum Office. Both the Central Petro- 
leum Office and the Armed l;orces High Com- 
mand exercise authority over the WZFO (Eco- 
nomic Research Company) , which is the organi- 
zation rc~sponsible ior the administration of depots 
supplying fuel lo the armed forces. 

b. I'KOC~:KI~MKNT. The ;1Iinistry of Economic 
Affairs, in collaboration with the Armed Forces 
High Command. establishes the proportional al- 
lotment of fuel lo the Armcbd 1:orccs and to ci- 
vilian users. The refineries, producers, and import- 
ers then are directed to ship supplies either to the 
WIFO Depots or to air force, naval or commer- 
cial storage depots. 

c. TYPES OF DEPOTS. The main TT,‘IFO de- 
pots controlled by the Central Petroleum Office 
consist of iVain Strategic Depots (Zcrztralhaupt- 
lager), which arc usually underground, and of 
1Iain Transit Depots ( ~rrrll-nllllrlschlaglngcr), 
which store supplies for transshipment. In addi- 
tion to supplying the largest share of fuel received 
by arm\- fuel tlcI)ots, Ilies? clq~ots hantl!c a portion 
of the fu-1 usctl lay the Air l:orce and Kavy. The 
AIain Strategic Depots have storage capacities 
ranging into hundreds of thousands of tons of oil. 
For this reason the Allied air forces have bombed 
them with great consistency. The importance of 
the ?Jain Transit Depots has decreased since the 
cutting off of Rumanian petroleum imports. 

The smaller TT’ZFO tlcl)ots, controlled by the 
Armed Forces High Command, consist of Army 
High Command Fuel Supply Depots (OKH 
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Naclcsrhrrl~ta~~klagcr) and subsidiary Army I:uel 
supply .Depots (Hcercs~~achschzrbtanklager). 
These depots are directed solely to the supply of 
.\rmy units. Very likely, commercial storage de- 
pots situated in the Theater of Operations have 
been converted into LVIFO depots of this sort. 

Not controlled by JVIFO are the depots situ- 
ated near the producing plants (~Vlarschtanklager 
or Fuel Replacement Depots) which send fuel 
supplies to the depots mentioned above as well 
as direct to the Field Army. 

7. Waffen-SS Supply Organization 

a. RELATION TO ARMY SUPPLY. While the 
Wa-fen-S‘S is generally self-sufficient in its Zone 
of the Interior supply, it depends upon the Chief 
of Army Equipment for most of its tanks, self- 
propelled guns, and other heavy equipment and 
for the repair of many of its vehicles. Indeed, 
Waflm-SS units have a higher priority on heavy 
equipment than do army units. To what extent 
the SS reciprocates by supplying army units has 
not been determined. 

b. SS DEPOTS. Of the SS depot centers; 
Oranienl~urg is the most important as it contains 
the Main SS Equipment 1)epot (SS-Zcugamt), 
the SS Central Distribution Center (SS-Zcntral- 
~~rlassu~zgsfclZc), the SS Signal Equipment Depot 
(SS-Nacllrichte~lzrz~gtr?~1t), and an SS Motor 
Transport Depot (SS-h7maftfahr.mugdepot). 
Other important SS depot centers are Berlin, 
Dachau, and Prague. Since the SS depots suppJy 
the other branches of the SS as well as the Waf- 
JcPSS with rations, clothing, and certain typtss of 
equipment, they cannot be considered as purely 
military depots. 

8. Transportation 

All military transportation by rail or on inland 
waterways comes under the direction of the Chief 
of Transportation (Chef des Tramportwesem) 
at the High Command of the Armed Forces 
(OKW). lie works through a chain of trans- 
portation headquarters which arc usually subor- 
dinate to the Army but act for the whole of the 
;2rmed Forces. The activities of the transporta- 
tion headquarters cover the occupied territories as 
well as Germany. 

The Transportation Headquarters (Transport- 
I~o~~zn~a~zda~lture~z) are regional liaison offices of 
the Armed Forces with the German State Rail- 
ways (Dcutsche Rcichsbahw) and the authorities 
controlling the transportation on inland water- 

ways, The Transportation Headquarters are lo- 
cated at the seat of a Railway Directorate 
(Reiclzsbahndircktiorr) and control the area of 
one or more Railway Directorates. 

The Transportation Headquarters are the basic 
units through which all military agencies must 
deal if they require rail or water transportation 
for units, freight, or casualties. The Transpor- 
tation Headquarters make the transportation fa- 
cilities availahle and issue orders as to how and 
when they arc to be used. 

The staff of the Transportation Headquarters 
is organiz<s(l into : 

Section TX: Troop movements for the Armed 
Forces 

:2uxiliaries of the Armed Forces 
Transportalion of prisoners of war 

Section lb: Freight for the Armed Forces 
Armament goods 
.1rmed 1;orccs travel 

Section IVb : Hospital and convalescent trains 

Subordinate to the transportation headquarters 
are railway station headquarters (Bahnhofskom- 
mauda&lrrell) and officers stationed at inland har- 
bors (Hafmo@5eur). ‘l’hese headquarters and 
officers are stationed there for the maintenance of 
order and as liaison officers with the local rail- 
way and harbor officials. 

Section III. SYSTEM OF SUPPLY OF THE 

FIELD ARMY 

I. General 

The supply system of the Field Army is simple 
and flexible. Its main objective during combat 
is to replace all supplies used during one day of 
combat by the beginning of the next day. Rules 
and regulations are not mandatory; much dis- 
cretion therefore remains with the supply officers 
who are tancouraged to move supplies as far for- 
ward as possible without reloading, to salvage all 
usable materiel, and to limit expenditure of sup 
plies as far as possible. 

. 

2. Staff Control 

a. SUPPLY DIRECTIVES, The commanders of 
Field Army units conduct supply within their 
commands in accordance \zith directives laid down 
by the Army High Command. For this purpose 
their general staffs are provided with staff officers, 
analogous to our G-4’s, who are called lh and 
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who are responsible for all matters of transport 
and supply. JVhen the Zb, acting in the name of 
his commander, issues supply directives, their ex- 
ccution usually falls to the following : 

(1) Arms and Equipment Section (W and 
WatG). 

(2) Intendance Section (IVa or I&enduntur), 
dealing with rations, clothing, and pay. 

(3) Medical Section (ZYb). 
(4) Veterinary Section (IYC). 
(5) Motor Transport Section (V). 

(6) Supply Troop C ommander (Konz~m&eztr 
tlcr Nacllschlrbrl-2cppcw) , commanding the organic 
or attached supply troops. 

b. STAFF OFFICERS AND DUTIES. The staff 
officers concerned with supply in the Field Army 
and their duties are as follows : 

( 1) At Field Army headquarters, the Chief 
of Field Army Supply and iidministration (Gejz- 
c,rnZ a~jav~ir,-lllrist‘,r) is directly responsible to 
the Chief of Staff of the l*?eld Army and con- 
stantly is kept informed of the supply situation 
of the various armies. One of his main func- 
tions is forwarding the requirements of the armies 
to the Chief of Army 1:quipment. He regulates 
the eyacuation of prisoners and wounded, and 
the USC of communications in the theater of oper- 
ations. Large stocks of materials, including cap- 
tured materials and mobile supply trains, are 
under his control. Important repair centers are 
also maintained under his control. 

(2) At army group headquarters, the Army 
(;roup Ib intervenes only. \\-hen a critical situation 
requires action, since arnijPgroups are not in the 
normal chain of supply. _ ~(Zrmally his most im- 
portant function is the supe;vision of security 
units which safeguard supplies in the communica- 
tions zones. Units attached to an army group are 
supplied through the army in whose area they are 
located. 

(3) :\t army headquarters, the Army Ib 
( Obcvqzlarticrrlzcistcr) administers the collation 
and forwarding of requisifions, the receipt of sup- 
plies from Zone of the Interior depots, the distri- 
bution of supplies to l$:er echelons, and the 
maintenance of import&t dumps and repair 
centers. 

(4) At corps headquarters, the Corps Ib 
( Quarticrmcistcr), who always has been a link in 
the chain of requisitioning, recently has been as- 
signed a role in the chain of supply, although the 
larger proportion of supplies Still pass direct from 
army tlutnps to divisions. In’addition to handling 
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the supply of organic corps troops, the Corps lb 
supervises the distribution of supplies from corps 
clumps to lo\\-cr echelons. 

(5) At division headquarters, the Division Ib 
makes his requisition to the Corps 10 on the basis 
of requisitions and reports from the troop units. 
He controls the division services of supply and 
provides a systematic suppl!. of reserves of all 
kinds for the troops. Like the Army Ib, he is in 
the normal chain of supply. 

3. Requisitioning and Procurement 

a. REQ~-ISITIOXISG. ( 1) The normal channel 
of requisitioning is from trool) unils through regi- 
ment, division, and corps to army. 

(2) An army generally ~~1s requisitions for 
ammunition, fuel, 111otor transport, horses, 

weapons, spare parts, and most other types of 
equipment to the l:ieltl Army. \vhile requisitions 

for rations, clothing, medical cclttil)m~nt, and vet- 
erinary equipment go direct tc~ home depots as- 
signctl to the army. JYhilc Ihcc. arc tllc usual 
channels, many variations arc kno\vn to occur. 
For instance, an ariily inay ~.rlltl a requisition for 
certain special I\-capons a:ltl chemical \\-arfare 
equipment directly to the Chief of Army Equip- 
ment, or an army may send a rations requisition 
to the ITield Army in addition to forwarding the 
requisition to a home depot. 

(3) Rcqnisitions arriving at the I+ld r1rmJ 
usually are forwarded to the C‘hicf of Arm\ 
Equipment, who passes thvln (lo\vn to a desig- 
nated home depot. In son:c cahcs. ho\\-v\-er, the 
Field Army ma\ scntl requisitions directly to a 
home depot \vithout routing tllcll~ through tllc 
Chief of Army l*?luipment. 

(4) A requisition tllay 11~s fillet1 at any !cvel b>- 
the echelon which has the necessary supplies avail- 
able in its storage centers. 

b. PROCLXXEXT. Requisitioning is supple- 
niented by two methods of ficsld procurement : liv- 
ing off the land and the WC of captured materiel. 

(1) Living off the lantl m;iy 1~ acconlplishecl 
either by local 1)urchasc or I)\. outrl, ‘(rllt cc,nfiscntion 

of locd supplies. Such l”-~~~c~lurc s~ltloin is suf- 
ficient to supply all the rec~uircmenls of units. 111 
some areas, nevertheless, it has consitlerably les- 
scned the German supply problem, as in Italy 
\vherc much food, clothing, ammunition, and 
equipment is locally procured. 

(2) The employment of captured materiel has 
always been a favored ljracticc in the German 
Army. In the of?ensive beginning in December 
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1914, directed against the Americans holding the 
St. Vith-Bastogne area, the Germans apbarently 
expected to keep their tanks operating by the seiz- 
ure of American fuel dumps. The German sol- 
diers frequently were clothed \\-ith American 
uniforms and operated with liberal amounts of 
captured Czech, British, French, and Russian, as 
well as American weapons and equipment. 

4. Principal Installations 

a. REARWARD 01: RAILHEADS. (1) Collecting 
stations (Samnelbahnlztife). Shipments of less 
than a rail carload are sent to these stations and 
combined into carloads and train shipments before 
being routed to the railhead. 

(~ 2) Forwardijlg statiom ( WeiteyZcitungsta- 
tiolzc/l). Rail shipments that are not unit-loaded 
for one organization may be forwarded to the 
army through one of these stations. 

(3) Distributirzg statiom ( Vcrteilcybalwh.iife). 
When a large number of units are dependent upon 
a single railroad for their supply, a distributing 
station may be set up to regulate the dispatch of 
supplies to the proper railhcad or unloading point ; 
apparently the combined functions 6f the collect- 
ing, forwarding, and distributing stations ap- 
proach the functi0n.s of the U. S. regulating 
station. 

(4) Sz~pply collecting arm (Nachsclmbsawt- 
nrclgcbictc). Reserves of ammunition, fuel, and 
rations are kept loaded in trains in these areas 
subject to disposition by the Chief of Field Army 
idminist ration and Supply. 

(5) I;idtl :ft-rrry payks, bases, arid depots 
(Hccy~x Paykc, Stiitzpunktc, ztrrd La<gcy), Pri- 
marily conccrncd xi-it11 the maintenance, repair, 
and forwarding of vehicles, including tanks and 
armored vehicles, these I?eld Army installations 
may be located well to the rear of the railheads. 

(6) :f~rrly parks (:lyrme I’arkc). Some of 
the arm!- equipment parks may be located to the 
rear of the army railb~ad5. 

b. RAILIIEADS (Kopfbah/lhdfe). Rnilhcads are 
located as far forward as possible. I\l~ilc this 
generally results in army (drmcc) raiiheatls, each 
of which supplies a number of divisions or a corps 
(in the latter case the railhead may be called a 
corps railhead), a division railhead for each divi- 
sion is established whenever possible. On the 
Western Front, depending on the nature of the 
terrain and the effectiveness of Allied bombings. 
the milliead is found from 10 to 50 miles-usuall\~ 
about 25 miles---from the front. Thil; is a great 

improvement over the conditions that existed in 
the early stages of the Russian campaign, when 
German railheads \vtbrc on an average from 90 to 
120 miles behind the front troops. 

c. lTo~~v~~~~ 0~ IIAIJ.~IExDs. ( 1) Ar~zy parks 
alId dumps iAvmee Parke und I,ager). Arm\ 
fuel, rations, and ammunition dumps are almost 
invariably forward oi army railheads, while arm\ 
equipment parks generally are in the vicinity of 
the railheads. 

(2) Corps dumps ( KOY/LS Izager.). If arm! 
installations are far to the rear, corps dumps ma! 
be set up between army and division ; in such 
cases the corps tlumps function as advanced army 
dumps distributing to tlivisions. 

(3) DiG’on t1~1rrp.s ( I)hi.sio~ls I*ager), The 
dump system may bc I)ushid for\\-ard c’vc’n into 
the division area, but this is the exception rather 
than the rule. 

(4) Distributing points (Azcsgabestellew). 
These are maintained by divisions and possibly 
other echelons in their arcas for the distribution 
of rations. fuel, and ammunition. IVhile stores 
are not gc~nerally retained at these points, small 
accumulations may occur. 

( 5) Coll<-l-tirr{/ /wi///S iSalll~~/cl.st~'llc~?). Al- 

though called collecting points, these centers, 
which are maintained I)y army and division; serve 
as supply points for new and repaired equipment 
as well as collecting points for damaged and cap- 
tured equipment. 

(6) Reloading poirrts ( U~~lsclrlagstcllerl). 
When long road movements arc involved, reload- 
ing points may 1~ set up 11~ army or corps to 
facilitate supply niovem~nts. 

(7) S1qply poirzls. Units lower than divisions 
have points analogous to collecting and distribut- 
ing points. 

5. Distribution of Supplies to Field Units 

a. Ckmmr. SCHEJIT: 0~ DISTRIBUTION. (1) 
!%pplies are tran>portetl 1)~ rail from home de- 
pots to arm!- railheads where they are picked up 
l)y army supply- columm and transported to army 
dumps and parks. Division supple columt~s re 
ceive rations, fuel, and ammuni;ion at army 
dumps, and rquipment at army parks. They 
carry the rations, fuel, and ammunition to divi- 
sion distrihutirg points. and the equipment to 
division collecting points. At these points, sup- 
plies are transfcrrcd to battalion supply columns 
and carried to battalion or company supply points 
where the supplies arc’ turned over to the troops. 
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(2) While this is the u:;ual ilou. of supplies, it 
may he modified in a number of ways, most of 
which are shown in Figure 2. Operational con- 
ditions are the cause of most modifications of the 
usual system of distribution. Hence, if the army 
and divisions are short of trucks or gasoline, col- 
umns from units as low as companies may be 
forced to go as far as 20 miles to receive supplies 
from army railheads and dumps; if the lower 
echelons lack means of transportation, army sup- 
ply columns may be used to bring supplies to the 
troops ; if Allictl strafing is expected, supply 
movements may be limited to the hours of dark- 

* ness , if units a,rc stationed in the near vicinity 
of army clumps, they may draw their supplies 
direct from the dumps. 

b. DISTRIBUTION OF RATIONS. Normally 
home rations depots ship supplies direct to Army 
Rations Dumps ( Ar~eeveupflcgzlllgsEager) . A 
number of such dumps may be set up, each with 
stores of less than 100 tons. In some cases, these 
clumps have been known to store small amounts 
of clothing, individual equipment, and office 
equipment. As they are not permanent installa- 
tions, they may move from time to time. For- 
ward army dumps sometimes are controlled by 
corps and called Corps Rations Dumps (Kor#- 
verpflrgu~~gslugrr) ; in such cases, the corps 
dumps supply the division and corps troops, while 
army duml~ supply units and individual detach- 
ments attached to army headquarters, and form 
a permanent organization for the support of 
future military operations. Rations supply with- 
in the division is handled through a rations tlis- 
tributing point ( Verpfiegut~gsnz~sgtrbcstcllr). 
Supplies are received at this point and are dis- 
tributed to division units. Usually livestock is 
sent to field butchery plato JnS for dressing, and 
flour to field bakeries for b- ead production. 

(1) A butchery platoon’can process the fol- 
lowing number of animals per day : 

40 beef cattle.. . . . . . . . equal to 40,000 meat rations. 
80 pigs . . . . . . . . . . . . . .equal to 24,000 meat rations. 

240 sheep .a.* . . . . . 9.. equal to 19,000 meat rations. 

(2) A field bakery company can produce be- 
tween 15,000 and 1’3,200 bread rations, accord- 
ing to the weather and the time of the year. After 
passing through the rations supply points of the 
division units, the supplies finally reach field 
kitchens and troops. Field kitchens of two types 
are found: large, with a capacity for supplying 
125 to 225 men; and small, with a capacity for 
supplying 60 to 125 men. 
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c. I)I~TR~KUTION 01; ,~?~~MUNITION. The home 
ammunition depots forward supplies to the Arm\ 
Ammunition Dumps (flrllzfcltlulzitiolzslagcr) 
which usually store from 3,000 to 6,000 tons. 
Any forhvartl army dumps ‘taken over by corps arc 
called Corps Ammunition Dumps (Korps~~ II- 
nitionslager) . From these dumps, the ammuni- 
iion is taken to Division Ammunition Distribut- 
ing Points (nivisiollsaltsgabcstcllcn). Olle or 
more well camouflaged distributing points are CS- 
tablished, located out CJf the c,f‘fcctive range of 
Allied artillery and, if possilJlc. 011 terrain pro- 
tected from tank attacks. Ordinarily artillery am- 
munition and infantry amiliLunition are handled by 
different distributing points so as to facilitate thcu 
loading and unloatling of sul)plics. 111 honle casts. 
Division Ammunition Dumps (~iViSiOttSJ7?utt~-- 

tionsluger) are set up in the division area, espe- 
cially if the front lines have bw11 stabilized. From! 
the divisions, ammunition is sent to infantry and; 
artillery ammunition supply points maintained by 
regiments, battalions, and companies. As Ger- 
man regulations permit the setting up of tem- 
p_orary ammunition dumps at thrse points, smalli 
reserves may be present only a few miles behindi 
the front links. 

Unused ammunition, empty shtJ1 cases, packing 
cases, and faulty ammunition must be returned’ 
by the troops to army tlumps from where they 
are sent to the home arcas. The raljid return of 
this material is considered as important as am- 
munition suppl!.. 

d. DISTRIRUTION 01: I~urxs AND 1 .T’XRICANTS. 
Fuel from home fuel depots or from Field Army 
mobile reservrs is directed to the railheads. Some- 
times the fuel is kept loaded in tanker trains 
(Eiscnbuhlltalzkstellcn) near the railhcad and 
transferred from these directly to fuel columns, 
but preferably it is laid down in 20- and 200- 
liter containers in Army Fuel Dumps (rlrr~zrc- 
betriebessto~ugcv) forward of the railhead. From 
these dumps the fuel is taktw forward to Division 
Fuel Distributing Points (I)i,;‘isiorls7,c,fvic,l,sstof- 
fazLsgubcstcllctl) or, in the cask of some motorized 
and armored divisions, to Division I;uel Dumps 
(Divisionshetriebssto~ugcr) . Fuel is forwarded 
from the division area to lower echelon supply 
points and to fuel points that are set aside for the 
use of single vehicles i Tankstellfn fib Ei~ml- 
kraftfahrzeugr). The latter may also be supplied 
from the arm\: fuel stows. 

e. DISTRIBUTION OF CLOTHING AND INDIWD- 
CAL EQUIPME:NT. Stores arc dispatched from 
the Zone of the lntcrior to the tielcl rations dumps 



.. 

Figure I.-Flow of supplies. 
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and to field equipment parks and collecting points, 
from which the stores are distributed to units. 

f. DISTRIBUTION OF EQUIPMEST. (1) Equip- 
ment is handled by parks of two different cate- 
gories : the Herres, or Field Army type, and the 
Armee, or army type. Although performing func- 
tions analogous to those of the Zone of the Interior 
Home (H&at) and Corps Area (Wrl~vkreis) 
Equipment Parks, the field parks have a number 
of distinct characteristics. They are concerned 
only with military vehicles. Furthermore, they 
are dependent upon Zone of the Interior depots, 
parks, and factories for fifth echelon maintenance. 
Lastly, the field parks are responsible for the 
storage of reserve equipment as well as the dis- 
tribution of new and repaired equipment. 

(2) The most numerous Hecrcs type park is 
the Field Army Motor Transport I’ark (Z~WW.S- 
kruftfuhrpark or NeKP). Unlike the Home No- 
tor Transport Park, the HcKP normally does all 
repairs itself, without farming vehicles out to 
workshops, with the already existing repair facili- 
ties which it customarily takes over. Usually a 

number of HcKP are established in each army 
group area. Each HEKP may hold a reserve of 
about 200 new vehicles in addition to vehicles 
arriving from home equipment parks and depots, 
and damaged vehicles coming from Army Motor 
Transport Parks (Ar~~zcefiraftfahrparke or 
AKP). In conjunction with army parks, the 
HeKP establish and maintain gasoline stations at 
certain selected points, usually along important 
roads. h’ot ascertained are the functions of re- 
ported Motor Transport Repair Parks (Kraft- 
fahrillstalzdsct,-2tlzgsparkc) and 1Yinterization 
Parks (Wi~ztcrlagcr) which may be specialized 
HcKP or HeKP branches. 

(3) Perhaps even more important than the Field 
Army Motor Transport Parks are the Field Army 
Tank Parks or Bases (St~itzptmktc~). These pre- 
sumably are established on the basis of one per 
army group. Their importance is increased by the 
fact that armies do not ordinarily maintain fixed 
installations for the repair of tanks, although 
armies may have semi-permanent tank work- 
shops. The tank bases are reception or control 
centers from which tanks are dispatched to work- 
shops in the near vicinity for repairs, or returned 
to home depots and factories for fifth echelon 
maintenance. 

(4) Also under Field Army control are Spare 
Parts Depots (Ersatzteillagcr) , Tire Depots 
(Reifcnlagw) , Track Depots (Glcishcttcnluger), 
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Tank Spare Parts Depots (rclrl=c,,-cr-.sat=tcil- 
Zagf7), r\rniored Car Spar” l’arts Depots (Park 
ocrs~iill.i~lagolrrsaf-stl,illagrr-) , :ml ‘l-r;1ct0r sp1-” 

Parts Depots (Zw~~firaft~~a/agcncvsat~tc~iIlngcr) . The 
Depots furnish supplies to maintenance sections, 
workshop units, army parks, and Field Army 
parks. 

(5) Army Parks (A Y~JICE parkc) are pri- 
marily for repairs but they also arc supposed 
to maintain a reserve of between 5 and 10 per 
cent of the arms and equipment of the army, and 
to forward equipment either directly or through 
collecting points to units. An army has the fol- 
lowing parks : 

(a) Infantry l’ark, ior infantry weapons 
and trucks. 

(1)) ,1rtillcry l'illeli, for ;tr!illcr1. I\-cal~ons _ 
and trucks. 

(c) Anti-gas I?luipm~nt I’Nli, for gas 
masks, tleconta~ninatioll huits. anti-gas clothing, 
and smoke equipn~ent. 

(d) Engineer Stores l’ark, ior cnginccr 
materials. 

(e) Signal Park, ior I-;Ltlic) :~ntl trlcphone 
materials. 

(f) Motor Transport Park, for vehicles and 
spare parts. 

(g) Army Equipment Park, for harness, 
horse carts, cooks equipment, and gentral items. 

(17) JIedical Park, for medical equipment. 
(i) Veterinary Park, for veterinary equip- 

ment. 

(j) Horse Park, for riding and tlraft horses. 

(6) N’hen equipment is forwartlcd from army 
to division, it passes either directly from the army 
parks to Division Equipment Collecting Points 
(Divisions~criitcsan~~~zclstelle~t) or through an 
Army Equipment Collecting Point (Aralcc- 
grriitcsalllI/zclstcNc) to the division. In turn the 
division directs the equipment to the supply points 
maintained by its units. Equipment repaired by 
field maintenance sections and works!lop units 
may be returned directly or through any of the 
collecting or supply points to the troops; because 
the procedure is greatly variant, Figure 6 pictures 
this latter flow as only direct to the troops. 

6. Supply Movement 

a. RAILROAD SUPPLY TRAINS. (1) Stmzdard 
sQpZy traim. German logistical manuals outline 
the use of standard rations, ammunition. and fuel 
supply trains with a maximum net load of 450 

metric tons (or approximately 500 short tons)J 
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on a standard gauge (1 feet Sx inches) raihcay. 
The text-book theory has generally been followed 
out in practice, although in some cases two or 
more locomotives have been sighted pulling un- 
usually long fuel trains, and in some areas stand- 
ard rations trains seldom are used. Standard 
equipment supply trains, with great variations in 
net loading weights, also are employed. In most 
cases, however, equipment of all kinds is loaded 
on the same train. 

(2) Ratiom supply trains ( Verpflegzilzgsziige), 
with an average of 40 cars per train may be com- 
l’OS”cl as follows: 

(a) Iron rations : 300,000 full and 300,ooO 
half iron rations, totalling 442 metric tons. 

(b) Full rations with fodder : 180,000 human 
and 40,000 animal rations, amounting to 454 
metric tons. These may be loaded into three 
parts, each containing 3 days’ supplies for 20,ooO 
men and 4,ooO animals. 

(c) Full human rations with no bread but 
only baking materials: 300,000 rations, totaling 
450 metric tons. 

(d) Flour train (Mehlzzrg) : 833,000 rations. 
amounting to 450 metric tons. 

(e) Oat train (Hafrl-r/(l) : 90.000 rations. 
totaling 450 metric tons. 

(f) Animal trains (Viclxiigc) : 360 cattle 
weighing 180 metric tons, 1200 pigs weighing 120 
metric tons, or 1800 sheep weighing 72 metric 
tons. 

(3) A~lLmzfnition supply traills (dlzclzitiolzs- 
ziige), with an average of 30 cars per train, are 
of three types: 

(a) Unit-loaded trains, loaded according to the 
proportion of different types of ammunition 
needed by a particular division. 

(b) Caliber unit trains, in which each car is 
loaded with approximately 15 metric tons (16% 
short tons) of ammunition of a specific caliber. 

(c) Single caliber unit. trains. in \vhich all cars 
are loaded with ammunition of the same caliber. 

(4) Fuel supply trains (Brfrirhstofff-iige) of 
two types are used : 

(a) 20 gasoline tank cars, holding between 340 
cubic meters (around 89,800 gallons) and 440 
cubic meters (around 116,200 gallons) of fuel. 

(b) 25 cars, holding gasoline in 200-liter (53- 
gallon) and 20-liter (5-gallon) cans and carrying 
400 cubic meters (105,600 gallons) of gasoline, 
and five cars with oil, engine oil, gear oil, paraffin, 
and (in winter) anti-freeze barrels and cans. 

(5) Horse snugly fmius (Pfrvdrrsat:5ige) 
consist of 55 cars, each holding eight riding or 
light draft horses per car or 440 horses per train ; 
$x heavy draft horses per car or 330 horses per 
train; or four very heavy horses per car or 220 
horses per train. 

(6) Signals aud engineer constrzlctzolL ~na- 
to.itrZs frairu (Baustoflziigc) average 40 cars, of 
which 39 arv 01~1 cars. with a net tonnage of 
about 820 metric tons (900 short tons). 

(7) Tarlfi tmim carrying up to 25 medium 
tanks or up 10 S heavy tanks have also been re- 
1)ortetl. The average number of cars per tank 
train is about 33, \vith widely varying net loads. 

(Sj Aliscd rquiprrlc/lt trait are very frequent 
and may contain front 25 to 60 cars with a total 
net tonnage of up to 850 metric tons. 

b. ROAD S~:PPLY COLUMNS AND TRAINS. There 
are four typc~s of roatl supply columns in the 
German Army : 

( 1) Motol,ixd coZzmus (I(ruftzvugelzkoZo~~zzen) 
are, in general, employed on good roads. They 

can cover up to 125 miles per day. They arc 
organized into very large, large, and small motor 
transport coluiiitis with a capacity of 120 metric 
tons, 60 tons, and 30 tons respectively for the 
transportation of supplies other than fuel. Ill 

addition, mountain divisions may have a special 
lo-ton capacity column. l?uel generally is trans- 
ported in motorized fuel columns of two types 
-heavy colun~ns \vith a minimum 10X1 of 50 
cubic meters of fuel, and light columns with a 
minimum of 25 cubic mctcrs. Motor transport 
co1~11m1s arc tlesignatetl with reference to their 
cniployment as Field .\rmy, army, corps, or clivi- 
sion motor truck CO~UII~~IS. 

(2) A/limo/-dmevn col~trw~~ (Falwkolonm) 
normally have capacities of 30 or 17 metric tons, 
and mountain animal-drawn columns 15 metric 
tons. In general, thcv are equipped with one- 
team wagons ; in cavalry units two-team wagons 
are used. &cording to German training instruc- 
tions, well cared for and trained horses can cover 
12 to 15 miles per tlav ant1 uiidcr favorable con- 
ditions q> to 20 miks. with a day of rest follow- 
ing. If oxen are cmployetl, the rate of movement 
is slower. The Gcrmnns have been relying more 
and more upon animal-drawn columns for the 
movement of their supplies. 

(3) Park tr&s (Tvagtierkolonnen), generally 
consisting of 40 mules or horses each, usually are 
employed in mountainous terrain. A pack train 
can carry ~1) to 5 tons, but its capacity and speed 
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are dependent on the trails and grade. Even in 
level country, pack trains usually march more 
slowly than foot troops. 

(4) Mountain carrier units (Gebirgstriigerein- 
Ifeitol) consist of mountain carrier battalions and 
companies whose men are employed in terrain 
where not even pack animals can be used effec- 
tively. Each man can carry between 35 and 75 
pounds of materiel on his back. 

SUPPLY COLUMNS AND TRAINS 

Capacity Capacity 
(metric (short 
toll-s) tow) 

Very Large Motorized Column. 120 132 
Large Motorized Column.. . . , . . . . GO 66 
Small Motorized Column. . . . . . . . . . . . 30 33 
1,arge Animal-lha\vn Column. _. 30 33 
Small Animal-Drawn Column. . . . . . . 17 18% 
Mountain Animal-Drawn Column. . . . . 15 16% 
Mountain Motorized Column.. . . . . . . . 10 11 
Pack Train . . . . . . . . . . . . . . , . . . . . . . . 5 5% 

Mini- 
mum Mini- 

Amount mum 
(cubic Amount 
meters) (gallons) 

Large hlotorized Fuel Column.. . . . _. 50 13,200 
r - small Motorlzctl Fuel Column 25 6,600 

C. SUPPLY ROADS. Whenever possible a sup- 
ply road is designated for each self-contained unit 
such as a division. In general, the main route of 
advance of the unit is designated as its suppIy 
road. This principal route may be called a Roll- 
Dalzn, or rolling road, to distinguish it from any 
secondary supply roads. When the main suppIy 
route is used for troop movements as well as for 
supply purposes, it generally will be called a 
Duvcllga?tgssfrasse, or through road. Great im- 
portance is attached to the upkeep of these routes 
and the placing of gasoline stations (Ta*tkstellen) 
at strategic points close by the routes. 

Section IV. MAINTENANCE REQUIREMENTS 

I. Total Requirements 

a. VARIABLES INVOLVED. The determination 
of the over-all requirements necessary to main- 
tain German troops presents a number of diffi- 
culties. This is best shown by a review of the 
German supply expenditures in Russia in 1941. 
Armored divisions averaged some 30 tons daily 
when inactive and about 700 tons a day when 
engaged in heavy fighting ; infantry divisions re- 

VI-18 

quired 80 tons a day -when inactive and some 
1,100 tons during a day of h~~\ry fighting. When 
engaged in defensive, mol)ping-up, or minor of- 
fensive activities, the divisiuns required supplies 
in amounts somewhere between the two extremes. 
By far the most important variable in this cam- 
paign was the amount of amnlunition expended ; 
requirements of fuel and equipment also varied 
considerably, while rations and clothing consump- 
tion remained relatively static. Expenditures de- 
pended upon the nature of the action involved, 
the types of units eligaged, the zone of action, 

the season of the year, the amount of materiel 
available for consumption, and the facility with 
which supply movements could be made. 

b. ESTIMATES OF TOTAL REQUIREMENTS. 

When the varial)les cvidcnt in the 1941 Rus- 
sian campaign have become relatively constant, 
as is the case at present, the German supply re- 
quirements can be estimated with some degree 
of accuracy. Under present contlitions the aver- 
age total supply requirements per (;crman soldier 
are estimated to vary as follo\vs : 

* 
To/al p01f11d.s 

~‘lrtrractw oJfi,qltti~l~~ prr Illan 
iu nr<.cr per day 

Inactivity S-10 
Mopping-up 15-20 
I)efensive fighting (but not ajiain<t a 

major Allied push) 20-2.5 
Heavy dcfexsive fighting 25-.;O 
Offensi\-c fighting . -3.5.50 

2. Rations 

a. HUMAN RATIONS SCATXS. The daily ration 
quantity (Portionsatz) is the amount of food con- 
sumed 1)). one man for one thy. It consists of 
three meals, the noon meal amounting to one- 
half of the total, the evening meal to one-third, 
and the next morning’s brcnkfast to one-sixth. 
The Armed Forces High Command has laid down 
an over-all plan specifying the maximum amount 
of any ration item that may be served. The 
amount depends upon two factors: the duty class 
of the man receiving the ration, and the com- 
ponent class of the particular item being served. 

There are four main types of rations served to 
troops. Ration I (T~er~prglclr!/ssafs I) is for 
troops committed to cotnhat. for those that are 
recuperating from combat, and for troops sta- 
tioned in Norway north of 66” N. Lat. Ration II 
is for occupation and line-of-communication 
troops. Ration III is for garrison troops within 
Germany. Ration IV goes to office workers and 
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KEPI\LI3SI~NTATIVIi: Blilir’iKDO~~~N OF MAXIMUM RATION ALI,OWANCES 

IN GRAMS PER DAY 
Itenz Cowrponcnt Class 

Rtrtio,l I 
1:,-c bread ......................................... !a) 700 
Fresh meat with bones ............................. (b) 136 
Soy bean flour ..................................... !b) 7 
Headless fish ...................................... (h) .. 30 
Fresh vegetables and fruits ......................... Cc) 250 
Potatoes ........................................... Cc) 310 
I,egumes .......................................... cc> 80 
Pudding powder ................................... ((1) 20 
Sweetcncd condensed skim milk .................... .: ((!I 25 
Salt ............................................... (c) 15 
Other seasonings .................................. Cc) 3 
Spices ............................................. (f) 1 
Fats and bread spreads .............................. (P-j 60 
Coffee ............................................. (II) 9 
Sugar ............................................. !i) 40 
Supplementary allowances ............................ (1) 2 

Total Maximum Ration in grams ............... 1,698 
Total Maximum Ration in lbs ................... 3.74 

nuty Cluss 

Kiltioll II 
700 
107 

7 
30 

250 
320 

80 
20 
25 
1.i 
3 
1 

50 
9 

35 
2 

Katiolt III Ratiou IV 
700 600 
90 56 

7 7 
30 30 

250 2.x 
320 320 

SO 80 
20 20 
25 25 
1.5 15 
3 3 
1 1 

30 3.5 
9 9 

30 30 
2 2 

1,654 1,622 1,483 
3.64 3.57 3.26 

Wine (in summer) (quarts). . . _. . _. . (j) .026 .0X) .0x ,026 
Cigarettes (pieces) _. (k) 7 6 3 2 

nurses within Cerma!iy. Hospital cases may fall 
within any of these classes depending on the 
seriousness of the cases. 

The most important items of the component 
classes are as follows : (a) bread ; (b) meats, soy 
bean flour, cheese, fish, and eggs ; (c) vegetables ; 
(d) puddings and milk; (e) salt, mustard, vine- 
gar, and other seasonings; (f) spices such as 
pepper, cinnamon, and cloves; (g) butter, lard, 
marmalades, fats, and bread spreads ; (h) coffee 
and tea ; (i) sugar ; ( j ) spirits and wines ; (k) 
tobacco. 

Substitute issues may be made within a com- 
ponent class but not among different component 
classes. Thus the daily maximum allowance of 
vegetables for a soldier is 60 grams* of dried 
vegetables, or 1200 grams of kidney beans, or 400 
grams of salted vegetables, or equivalent quanti- 
ties of any of about 30 other substitutes. It is not 
possible to predict which items will be served on 
any given day. The following chart, however, sets 
forth a likely breakdown of these maximum 
ration allowances. 

1~. SPECIAL TYPES OF HUMAN RATIONS. 
( 1) Mlwch mfim (Il~arsclzvcrpflegzcIzg) . The 
march ration is a cold food ration issued for not 
more than three or four consecutive days to units 

*In dealing with captured German documents, the 
;\merican soldier \vill invariably find the rations allow- 
:mces computed in grams or kilograms. A gram equals 
.0353 ounce or .0022 pound. A kilogram (1000 grams) 
,equals 35.3 ounces or 2.2 pounds. 

in transit either on carrier or hy foot. It con- 
sists of approximately 700 grams of bread, 200 
grams of cold meat or chc~se, 60 grams of bread 
spreads, 9 grams of coti’ee (or 4 grams of tea), 
10 grams of sugar, and six cigarettes. Thus it has 
a total weight of about 980 grams. 

(2) Iron ration (Eiscnw Portiofq). An iron 
ration consists of 250 grams of biscuits, 200 
grams of cold meat, 1.50 of preserved vegetables, 
25 of coffee, and 25 of salt. Total weight is 650 
grams without packing and 825 grams with pack- 
ing. An iron half-ration is composed of 250 
grams of biscuits and 200 grams of preserved 
meat; thus its total weight is 450 grams without 
packing and 535 grams with packing. 

(3) Combat Package i Grosskampfpiicken) and 
Close Combat Package (Nahkampfpticken). The 
Germans have begun to use these types of .rations 
for troops engaged in combat. They include 
chocolate bars. fruit bars. candies. cigarettes, and 
possibly Ijiscuits. 

c. ANIMAL K.~TIONS. An animal ration is the 

amount of food consum~tl 1)~ one horse, draft 
ox, dog. or carrier pigeon for one clay. The 
quantity of an animal ration allowance (Ratiolw 
sate) depends on the type of animal, the area in 
which he is serving, and the content of the ration 
he is being fed. Horses, for instance, are dividetl 
into four groups: draft horses of the heaviest 
breed, draft horses of heavy breed, saddle-horses 
and light draft horses, and small horses. On the 

VI-19 



I MARCH 1945 TM-E 30.451 

Eastern front, draft horses of the heaviest breed 
receive a maximum ration allowance of 5650 
grams of oats, 5300 grams of ha\-, and 5750 
grams of straw (including 1500 grams of bedding 
straw). The allotments to other horse groups 
are proportionately less. On fronts other than 
the lcastcrn l:ront, the allotments for all horses 
are generally smaller. In addition, substitutes such 
as preserved forage, barley, corn, etc., may change 
the ration weight. If the horse is being fed an 
iron ration, he is given a single item such as oats 
or hay or straw. 

d. RATIONS IN THE FIELD. I,ocal stores oh- 

tained by purchase or confiscation play a greater 
part in the s~lpply of rations in the field (Frld- 
portionnz for men and Feldratiottm for animals) 
than is the case for any other class of supply. It 
is part of the German planning principle to live 
off the land as much as possible and to obtain 
only the remaining requirements from stocks pro- 
cured through chamiels. The Germans fully ap- 
1)rcciate the difficulty of employing such methods 
during periods of combat and do not count up011 

local stores during opera&c periods. Usually a 
normal reserve of about 10 days’ rations for each 
man of an army is maintained within the army. 
The rations consist of full and iron rations, al- 
though the latter may he vaten only upon the 
receipt of special orders. 

Rations carried in an army for each man: 

Full rntiom Iron rations 

1\Y:h tllc man.. . - 1 (half) 
On a combat vehicle - 1 
III the ficltl kitchc.n, . 1 1 
In the unit ration train 2 
In fhc divisicn train. 1 - 

In the army dumps 
and train a total of about 3 

Ordinarily there are two full and two iron 
horse rations carried either on the horse or in 
unit supply columns. 0:hcr rations arc carried 
by the army and the division. 

For staff planning purposes, the weights of ra- 
tions are computed by the Germans as follows : 

Type of Rntims 

Human rations : 

weigll t Il’righf 
itc grclllls in p02mls 

Standard ration with packing. 1,500 
Iron ration with packing. . . 823 
Iron half-ration with packing 535 

Horse rations : 

3.3 
1.82 
1.18 

Standard ration 10,000 
Iron 031 I-ation. . . . _.. 5,000 
Iron hay ration.. . . . . . . 5.000 
-Iron straw ration.. . . 2,500 
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22. 
11. 
11. 
5.5 

3. Fuels and Lubricants 

Distribution of fuel is calculated in the con- 
sumption unit ( Vr~br-altclrssat,-) which is the 
amount of fuel that will move’ each vehicle in a 
formation 100 kilometers or 62 miles. The al- 
lowance of consump!ion units per formation is 
systema&lly replaced as it is expended. Under 
normal conditions it was standard for German 
formations to maintain three consumption units 
at army dumps : in addition, arniorcxtl formations 
carried four units, reconnaissance elements car- 
ried six and a half units, and all ot1lc.r formations 
carried fi\-c units. I<ccause of present fuel short- 
ages, the allowances of consumption units are 
now determined 1)~ the amount of fuel which the 
General Staff bcli~ves is the minimum necessary 
fbr the desired tactical uses. 

4. Equipment and Clothing 

The rcplaccmcnt of cquipmcnt and clothing is 
based upon the allowances authorized for units 
and individuals in the tal)le of organization 
(K1,icysstiit,rttaclIwrisllng), the table of basic al- 

lon~nccs ( ~~i~.!/snirsvii.~tl~//~/t~ac~~,~~l~,i.s~~/l~/~, ant1 

the various anncxt’s I:Itrlagr~rr ) to these tables. 
When the materials allotted under the tables are 
destroyed, damaged, lost, or worn out, they are 
repaired or replaced as quickly as possible. 

5. Ammunition 

a. AnrnruNITroN ALLOWANCES. The initial is- 
sue (crstc .~lzmtattuIIg) of anlmunition is the to- 
tal ammunition carried by a formation iii columns, 
in dumps, and with the troolls. The initial issue 
is systvmaticall}- rc$acetl as it is cxpcWltY1, on the 
basis of reports of ammunition remaining on hand 
sent from the divisions through corps to army, 
except as operational conditions modify the sys- 
tcm. The allowance l)rr formation is based on 
the number of weapons callcrl for in the table 
of organization of the unit. I<ach weapon, in turn, 
has a number of rounds which is allotted to it as 
au atnniunitioti quota or uuit of issue (Mtfrtitiotrs- 
urrsstattutig). kTo units of issue for all weap- 
ons of the division arc carried within the division, 
while another Lmit of issue for all weapons in 
the army is held on army columns or trains as 
an army reserve. Thus each army has three am- 
munition quotas or units of issue for all weapons 
of the army. 

1). AMvUNI’I.ION IssrYr.s. Of the two ammu- 
nition units of issue that arc t’ountl within the 
division, over one unit is found forward on the 
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men, with the guns, and as company an{1 battalion 
reserves, while less than one full unit of issue 
is retained as a division reserve in division col- 
umns and dumps. The exact cluanti:y issued t:) 
each man is largely determined by the amount 
held by the battalion and company as their rc- 
serves. The following charts exemplify the units 
of issue found in infantry and artillery units of 
an army. 

~1mmunition Issues (Rounds) for a J701ks 
Grenadier Division : 

Probable 
Army 

Diui- Rc~erz~~~ 
Forward siou (Unit of 

Reserve I.we) 

16 17 
512 GO1 
540 630 

75 87 

Weapon* Issue 

O-mln autotnatic pistol. . . 18 
9-mm machine pistol. 690 
7.92-mm macliine pistol. 720 
7.92-mm rifle . . . . 99 
7.92-mm rifle (for trool)s 

other tha11 infantry 
t rool)s) . . . . . . . . 25 

7.92-mm semi-auto rifle. 159 
Rifle grenatlc launcher . . . 75 
7.52.mm L.!JG . . . . . . . 3450 
7.92.t11111 LllG (for arty 

and AT troops). . . . . . 1350 
7.92-mm HvMG . . . . . . 6300 
8%mm bazooka . . . . . . . . 5 
81-mm mortar . . . . . . . . 150 
l-70-mm mortar . . . . . . . . 150 
37-mm AA . . . . . . . . . . . 1200 
75-mm inf how . . . . . . . . . 192 
ii-mm :\T (mtz) . . . . . 150 
i5-mm AT (SF’). . . . . . . 255 

105-mm gun how. . . . . . . . 225 
1%nlm how . ,. . . . . . . . . 150 

20 22 
135 147 
70 70 

2505 2977 

1020 1183 
4750 5525 

5 5 
126 138 
90 120 

none** pk 

151 171 
100 125 
- - 

126 175 
60 105 

* Not included are 75-mm gun and flame thrower. 
*+:\A ammunition reserves are usually kept by army 

and not by division. 

Units of Issue for Artillery Units: 

lf’eaport Number of Rounds 

37-1111n Ar’i . . . . . . . . . . . . . . . . . . . . . 1,500 
75mm AA . . . . . . . . . . . . . . . . . . . . . . 300 
88-mm A.1 . . . . . . . . . . . . . . . . . . . . . 300 

105-mm qin . . . . . . . . . . . . . . . . . . 125 
150~mm ho\\-. . . . . . . . . . . . . . . . . . . . . . 125 
150~mm gun . . . . . . . . . . . . . . . . . . . . . . 75 
210-mm li011. . . . . . . . . . . . . 50 

c. AMMUNITION EXPENDITURE. The unit of 
issue of ammunition is not to be confused with 
the daily expenditure amount of ammunition. 
The latter does not arrive at any constant figure, 
hut varies with the type of action, the area of 
fighting, and the other factors mc&oncd in para- 
graph 1. By analogy with the reserve amounts 

(: i otller exp~tlabl~ sq)plics, however, it is pos- 
sible that three units of fire are judged by the 
Germans to 1~ suflicicnt to maintain an army for 
a period of roughly eight to ten days. 

Section V. EVACUATION 

I. Maintenance and Repair of Equipment 

a. GI:sEI:.\I.. I’crhaps the fundamental Ger- 
man princil)le of rcI)air and maintenance is that 
cquil~ment shoultl 1~ repaired as far forward as 
l)os5ible. 

Practically all the installations that deal with 
repair and maintenance of equipment also partici- 
pate in the flow of sulq)lies, 1~0th in transferriiq 
repaired equipment back to units and in moving 
newly manufactured equilniient to units (see Sec- 
tions II ant1 III). In the following paragraphs, 
therefore, they lvill 1~ trcntctl solely from the 
point of view of rearbvard flow. 

b. ?.[OTOR TRASSI~OIX. 1lnintcnance of an in- 
dividual vehicle is the responsibility of the driver 
and the crew, hut for repairs it is sent to one of 
a number of repair centers. TYhile the piocedurc 
that determines which center shall undertake the 
repair has changed from time to time, it probably 
is determined by two factors: the number of 
working hours; ant1 tllc facilities needed to effect 
the repair. Thus maintenance (Insta~zdsct~ungs) 
detachments and sections probably carry out re- 
pairs requiring less than four working hours with 
the tools at their disposal, while mobile field work- 
shop (Wrrfisfatt) units cirry out repairs requir- 
ing less than 12 working hours. If the damage in- 
flicted is too extensive for the facilities of the 
mobile workshops, the vehicle is sent to an Army 
Motor Transport Park (JKP) or to a Field 
Army ;\Iotor Transport .Park (H&P). The 
difference of functions llctn-een these two types of 
installations is not clear : it is likely, however, that 
the more difficult rcp;:ir j:J;s arc sent to the 
HcKP, nhile the /lZ<P handle repairs that can 
lx complctetl in less th:nl 24 \\orkil:g hours. The 
disposition of the vehicle from these centers may 
be as follows: it may be repaired or scrapped; it 
may be forwarded to a Home Motor Transport 
Park (HKP), which is car~alJe of carrying out 
all types of repairs; or, in the case of an /lKP, the 
vehicle may he forwarded to a HcKP. 

While the exact position of collecting points in 
the rcnr\\-ard niovemcnt: of damaged \-&i&s is not 
certain, it is very likely that whenever possible 
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Figure A-Motor vehicle repair altd nraiutrnancc. 

vehicles move directly to repair and maintenance 
centers under their own power without passing 
through collecting points. 

c. TANKS, .IKJIORED I'EHICLES, AND SELF- 
I'ROPELLED \\7~~~'~~~. Jlinor repairs to armored 
vehicles (including tanks, self -propelled weapons, 
and other armored vehicles) are made by unit 
mechanics and b!- mobile tanI;-workshop units. 
If the repairs cannot be completed in the divi- 
sion area within three days, the vehicles may be 
sent to semi-permanent army tank workshops or 
to Field ;\rmy Tank Parks or Bases. \1’hen ar- 
mored vehicles are so badly tlnmagetl that they 
camlot be repaired in the field, they are canni- 
balized or forwarded to tank equipment depots 
or factories in the home area. In the latter case 
the vehicles are no longer under Field Army con- 
trol and are not returned to the units to which 
they were originally assigned. 

Armored vehicles are repaired on the spot if 
possible. Otherwise they are moved rearward 
under their own power. Tank transporters are 
used only when long movements are contemplated 
or when vehicles cannot move under their own 
~)owcr. 

cl. OTHER EQUIPMENT AND CLOTHING. All 
types of equipment including weapons, signal 
cquipmcnt. bicycles, and clothing are repaired 
within the division area if possible. If the equip- 
ment (other than clothing and individual equip- 
ment) requires more specialized attention, it is 
forwarded either directly or through equipment 
collecting points or workshop units to one of the 
army parks. Equipment which cannot be repaired 
in the field is directed to a home equipment park, 
depot, or factory. Damaged clothing and individ- 
ual equipment generally pass from collecting 
points direct to home clothing depots and dumps. 
l:igure 6, which is largely compiled from German 
schematics, should be examined for other details 
of the German repair methods, 

2. Evacuation of Installations 

With the narrowing of the Zone of the Interior, 
the Germans have been faced with the problem 
of what to do with depots that were formerly 
part of the Zone of the Interior system of supply. 
Variant courses adopted have been the c’onversion 
of the installation into a field installation, the 
evacuation of the depot to the new Zone of the 
Interior, and the operation of the depot as though 
it were still within the Zone of the Interior. 
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Figure 6.-Repair of equipment and clothirhg. 

3. Evacuation of Wounded 

a. GENERAL. The German system for the 
evacuation of casualties is based upon an imme- 
tliate sorting of the woundctl so that soldiers who 
are not seriously injuretl can be returned to their 
units as quickly as possible, and those who are 
severely wounded can receive medical care with 
maximum speed. Under combat conditions the 
accomplishment of these ends in many cases will 
cause deviations from the normal system. A good 
example of this was shown in the early part of 
the Russian campaign when the great distances 
between the combat zone and the Zone of the 
Interior forced the Germans to use a chain of 
Casualty Collecting Points to control and expedite 
the rear\\-ard movement of sick and wounded. 

Now that the combat zone has moved into Ger- 
many proper, deviations of an integrating nature 
should be anticipated. 

lx CHANNELS OF ~VACIJATION. (1) Casualties 
unable to walk are carried from the battlefield 
by battalion stretcher bearers, while those still 
capable of walkin, v are directed to the Battalion 
Aid Station ( IIc~.‘~~I~(~~C~~.~~,II~ICS~) which is located 
as close to the front line as is practicable. The 
Battalion Aid Station gives first aid in emergency 
cases. As quickly as movements can be made, it 
passes the woundctl to the Regimental Aid Sta- 
tion (T~trpprll~‘r~bo~ld~laf,-), which is generally 
some 200 to 500 yards to the rear of the front 
line. At this station the wounded receive first 
aid and arc sorted into ambulatory cases and 
stretcher cases. Stretcher cases are carried by 
litter to an Ambulance I >oading Post ( F~7’ngcwlzal- 
fc/datz) for rearwarc 1 movement, while ambula- 
tory cases are instructed to make their way rear- 
ward on foot. 

(2) Usually the stretcher cases are sent to a, 
Main Dressing Station (Hauptvcrbnndplatz) I 
whereas the lvalking \vounded move to a Collect- 
ing Point for the Slightly Wounded (Leichtver- 
~~,llrrdctclrsa/nnzcl~latc). The latter two installa- 
lions, both controlled by the regimental medical 
officer, sometimes operate as ;L combined unit, and 
in practically all cases are located reasonably close 
to each other. Their functions are as follows: 

The Main Dressing Station attends the serious 
cases. It contains a surgical unit which performs 
amputations, applies tlrcssings and splints, checks 
hemorrhages, gives blood transfusions, and ad- 
ministers sedatives and prcventatire injections. 
After treatment the casualties are evacuated fur- 
ther rearward. 
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The Collecting Point for the Slightly Wounded 
administers to casualties whose treatment requires 
only a few days. TVhen the treatment is com- 
pleted, the men are returned to combat. If, how- 
ever, a case has taken a more serious turn, the 
wounded soldier is evacuated rearward. 

(3) From the regimental area casualties may be 
taken to any of the various types of hospitals 
(Lu~arctfc) found in the field or at home. Cas- 
ualty Collecting Points (K~,alzhcllstrlrrlrl~~~~~~~~cJ~) 
usually are set up along the line of evacuation to 
facilitate the grouping of casualtics and their dis- 
tribution to the rear. These points are generalIy 
established at railheads and other traffic centers 
by ambulance units. They do not handle casualties 
whose condition will not permit movement. 
Mobile Field Hospitals (Fcldlaanvcftc) serve as 
way stations for casualties who cannot h:, movetl 
through the Casualty Collecting Points. They 
may be operatctl cithcr bp an army or bj a tlivi- 
sion. Wherercr possible, the I%M Hospital is 

I set up in availab!e permanent buildings. It is 
equipped to handle any casualty and has a capacity 
of 200 beds. 

(4) Casualties who arc physically able to be 
evacuated after treatment at the Main Dressing 
Station or the Field Hospital are moved either di- 
rectly, or via the Casualty Collecting Points, to a 
Base Hospital (Krirgslnzarcft) or sometimes to a 
General Hospital (ZZc,jrrz~cIa,nnrctt) . 

Base Hospitals arc large and relatively perma- 
nent installations which may be established by an 
army or the Field Army well to the rear of the 
combat zone. These hospitals are of two types: 
General Base Hospitals (Krirgslnxl-rffc) . with 
normal accommodations for 500 cases, for casual- 
ties who require up to tight weeks’ treatment bc- 
fore being discharged and for those who require 
a period of convalcsccncc before moved to Rc- 
serve Hospitals ; and Base Hospitals for Minor 
Cases (Lrichtk~alfkenfi~~e~~~a~~~effc), with ac- 
commodations for 1,000 patients, for casualties 
who need up to four weeks of treatment or con- 
valescence prior to discharge. 

General Hospitals are permanent installations 
located inside Germany and are supervised by the 
Chief of Army Equipment; they are dealt with at 
length in Chapter I. 

(5) A man may be pronomiced fit for duty by 
any hospital. If he is in a forward hospital. hc 
will he returned to his unit. If he is in a General 
Hospital for more than eight weeks, he Lvill l)e 

returned to the Replacement Army for reassign- 
ment. 
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c. TRANSPORTMIOK FACIIXYIES. Hospital 
trains (Laxrr~ftcii~yr) can carry I)rt\\.ceii 358 and 
356 lying cases or 920 sitting cases. 

Standard German ambulances transport four 
lying cases, or two lying and four sitting cases, 
or eight sitting cases. 

Horse-drawn vehicles, trucks, and hospital 
planes also may be used in evacuating the 
wounded. 

4. Evacuetion of Horses 

a. CHANXEJS OF EVACUATION. Sick and 
~oundctl horses arc marched by foot from the 
l~attleficld to n Horse Dresbing Station (Pferdrvcr- 
ba.~dplafz), where emergency cases are treated. 
They then are marched or transported in horse 
transport columns to a station set up by the Diyi- 
sion Veterinary Company (I/c,fr~illiirkonlpallic). 
This station can be established within a minimum 
of six hours ant1 cn:l treat 150 C;IXYS. If the horses 
require further trcatmcnt, they arc moved by 
horse transport colum~x to the Army Horse 
Hospital (Arlrlrcpfcrtlcltr,~~~~~f) or to the Field 
Army Horse llospital (~lcc,r-c,s~fcrdclrr~u~ef~). 
Such field hospitals can be established within a 
tiinimum of 1.2 hours and can handle 500 sick 
horses. Horse Collecting Points (Pfcrdcsn~rrrrrl- 
@St,-) are formed generally to expedite the evac- 
uation of horses to the rear. Normally there is 
an Army Horse Collecting Point (. Il-~!rcpfcl,dc- 
sa~nn~rlplntcj, iiitcrmctliate l)ct\\-wii tliyision and 
army, ant1 a Division Horse Collectii:g Point 
(Divisior~spfr,.ti~scllllifi('l~lut,") at division. Evac- 
uated horses may be moved either directly or 
through thcsc collecting points to the rear. Horses 
which require special surgical operations and 
those not likely to bc fit again for army cse are 
moved by rail from the field hospitals to the 
Zone of the Interior Home Horse Hospitals 
(Hei~~zatpfcrdelazarcttc). 

b. TRANSPORTATION FACILIIXS. Horse trans- 
port trains (Pf erdcfmnsport,-iigc) are composed 
of 55 cars, each carrying six sick or lvounded 
horses, or a total of 350 horses per train. The 
standard horse transport road column can move 
40 sick or wounded horses about 90 miles in one 
clay. 

5. Evacuation of Prisoners of War 

Guard detai!s tlralvn from the military police 
or from the combat unit itself take prisoners to 
the Division Prisoner of 1i7ar Collecting Point 
(Divisio~~sgefa~~gc,Irl~sa~~~l~clsfcllc). The Pris- 
oners of ‘\ZJar are next moved to the Army Pris- 
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oner of JYar Collecting Point (nrllzcegcfali.~cllcll- -, . 
.~a~~~~~~rlsfcZZc), the guard details being drawn from 
military police, combat troops, or guard units. 
The Prisoners of 11’ar are lastly transferred from 
the jurisdiction of the Field Army to the Replace- 
ment Army Command. This is accomplished when 
the Prisoners of War are moved by rail to one 
of the Prisoner of LVar Camps J\-ithin Germany. 
Officers are incarcerated in Officer Prisoner of 
War Camps (Ofisie&grl- or Oflag) ; enlisted 
men are confined in lklisted Men’s Prisoner of 
War Camps (Manrlschafts-Stalllnzlager or Stalag) 

Section VI. TROOP MOVEMENTS 

I. Introduction 

Jn movements of entire bodies of troops with their 
equipment, the space occupied, rather than the 
total weight, is the important factor. A \-cry large 
proportion of the space is taken up by personnel, 
horses, and organic equipment ; daily maintenance 
requirements that accompany the troops occupy 
much less space. 

2. Rail Transportation 

2. MAIN ~IILITARY ROUTES. German railways 
generally are used jointly for military and civilian 
traffic, although military trains arc given priority. 
I’erhaps the only instances of railways designated 
solely for military uses arc’ found in tlic combat 
zone, either on already existent railways or on 
railwa!-s constructctl by the Army. 

Sormally double-track stantlard-gauge (4’ Syz”) 
i-nil\\-ays have a daily capacity of 30 military trains 
in each direction, while single-track standartl- 
gauge railn-ays can move 10 trains a day in each 
direction. Air damage can materially decrease 
these capacity figures. 

b. STANDARD TROOP TRAINS. The Germans 

hi:-c found it c!esirablc to use troc,p trains of a 
~~n;0nablv cnnstal:t cc:nlposilion. The standard 
trains foun(1 ii1 the I~alkans, Ital;,-, and Korwa! 
are composetl of t’e\\-er cars than the base types in 
Germany, Tknmark, and the Setherlands which 
are described below. All types are tlcsigned as far 
as possible to carry a self-contained unit such as 
a company or a battalion. Sonstandard trains 
2lw may bc used for troop mowiwuts. 

K-trains i Krnftfnlr~,-iigc or motor vehicle 
trains) aver-a<ge 51 cars l)er train and carry ap- 
proximately 250 solc!icrs, 20 heavy vehicles 
(I\-eighing up to 3.2 sh(~r1 tons 1)c’r vehicle), ant1 
20 light vehicles. plus other equipment. If lighter 
equipment is carried, the number of soldiers can 
be increased. 

S-trains (So~rdcmiiyc, or special trains) arc 
made up for the mownlent of very heavy tartks 
and self-propelled guns. The numl)er of me11 
carried per train averages 125 ; .thc number of 
cars forming the train is bct\vccn 30 and 35. An 
S-train usually carries from four to six Tiger 
tanks or from six to eight l’anther tanks, inter- 
spersed with lighter cquip~nciit. 

.$-trains ( Solldr/~pa/r=c,~,j~~~,, or special tank 
trains j carry npprosimntel!~ 20 medium tanks to- 
gether with personnel ;IIK~ other equipment. Th< 
standard Sp-train is coml~o~~l of about 33 cars. 

I-trains (Illffflltcrircji{/; or infantry trains) of 
about 55 cars per train hold some 350 officers ant1 
men. 10 light vehicles, 10 heavy vehicles of a 
maximum \\-eight of 22 short tons per vehicle, ar:tl 
70 horscbs. togcthrr with other equipment. If a 
minimum of ecluipmc~lt is carried. up to 800 
troops can bc moved. It is possible that thy 
I-trzins seldom are ux~tl by t!le Germans at 
present. 

Replacement troop trailis with SO to 60 cars per 
train can hold over 2,000 replacements. The USC 

of this type of train probably has been cliscon- 
tinued. 

NPE 
I ~IIIIIII~~~~mmmmm~mmmmmmmm~mmmmmmmmmm~m~~r~r~~Ill~l~~II~-= 55 

K ~~r~~~r~~~r~l.lrlrlll~mmmmmmmmi 11111111-1111111111IIIyL____= 51 

C. ---IL--r~--l~-r~mm=D~--~---~---~--~-___--------------~-= 32 

tp -~~~~uun~~~~u~umuuu~rnrnrnrn-------~- rlr _____ -~ .._ -__--_---.----~~ = 

LCGEND : - 34.9.ft Flatcar i 24.ft Gondola & 36.7.ft Flatcar for Tiger tanks #m 27.6 ft Guards car lLlr Locomotive 

I 26.ft Box car I 22.ft Flatcar i 27.6-R Flatcar with stanchions i 22.ft Antiaircraft car 

-33 
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c. ENTRAINMENT AND DETRAINMENT. Troop 
trains generally are formed at railroad stations. 
The speed with which entraining can be accom- 
plished varies according to the number of units 
being loaded, the number of stations used, the 
facilities available at the stations, and the import- 
ance attached to speedy loading. Dcljending on 
these conditions, loading of a single train can be 
accomplished within 2 to 12 hours. I f all the unit 
trains can be loaded simultaneously at the cntrain- 
ing stations, an entire division can bc loaded with- 
in that time. In practice, however, the time taken 
to assemble trains and troops and the limited num- 
ber of entraining stations jl-ill materially increase 
the loading time of divisions. 

It is estimated that a troop train can be un- 
loaded in about half the time taken to load. De- 
trainnient of infantry units may occur far for- 
ward, while armored units usually are detrained 
in rear areas. 

d. SPEED OF MOVEMENTS. The average Ger- 
man movement appears to average from 150 to 
200 milts per day for long movements within 
(ieriiiany, and about 60 miles daily in arcas near 
the combat zone. 

C. TRAIN REQUIREMENTS. At present the num- 
ber of trains required to transport an infantry di- 
vision is about 35 to 40. An armored division 
needs about twice that number. If a large number 
of divisions are being moved, additional trains 
will be necessary for corps and army units. 

3. Road Transportation 

a. MAIN MILITARY ROUTES. Certain roads 
have been selected by the High Command to form 
a system of through routes (Durchgangstra.~sct~) 
for military traffic in Germany ant1 occupietl 

areas. For the most part the through routes com- 
prise the national highways and Aufohahnclt. 111 

Denmark, howcsvcr, the through routes more f rc- 
quently coIlsis of secondary road5 tllan mail1 

arteries. Through routes generally run either 

cast and west or north and south. When supply 

or troop movements are to be m’ade over these 
roads, all civilian traffic is diverted to other roads. 

b. MARCFI SPEEDS. (1) The average speeds 
of division marches in miles per hour are as 

follows : 

By da?! By Xigkt 

Infantry &vision . 3 3 
Motorizetl division . . . 16 10 
Armoretl division . . . . . 12 7 
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(2) The average speeds of nlarch colllmns in 
miles per hour arc as folio\\-s : 

Infantry (long marches) . . . . . . . 3 

Infantry (short m~rchcs) . . . 4 

Mounted troop . . . . . . . . 6 

Cyclists . . . . . . . . . . . . . . 8 

?rIotorcJTle< ;1m1 car.. . . . . . . . . . . 22 

Trucks ..__.........,............... 22 

Trucks ~~itll trailers. . . . . . 16 

Half-track whiclr? _. . . . . . . . 16 

Tanks . . . . . . .._..................... 12 

c. I~AKCII T>IS~ASCES. ‘I‘lic iniantry tlivision 
normally can march about 20 milts in a day; 
under adverse weather or road conditions the rate 
of march may fall to 10 miles a (lay. The motor- 
ized division can maintain an a\ crage daily march 
of between 90 and 150 milts ; the armored division 
from 60 to 90 miles a day. In the near vicinity 
of the combat zone, road movements without 
motor transport average 10 to 1.5 miles a day, 
while movements by motor transport approximate 
30 miles a day. 

d’. ROAD SPACES. Whik the roatl spaces OCCLI- 
pied by divisions on the march are not constant, 
the road spaces of individual units may prove of 
some value. The following examples are from 
German sources and do not indicate the intervals 
maintained between elements : 

INFAKTRY DI\-ISION 

(at 5 kilometers or al)prosin~;~tcl~ 

3 niilt5 1~~7 1111ur. ) 

~‘al.d.~ Alrtcv.7 

Inf l?cgt (mh or 1brcc) %234 .5,700 

r\cn ntl . . . . . _. . . . 3,116 2,850 

AT 1311 . . . . . . . . . L7.H 2.500 

.\rtv 1:C-,t . . . . . . . . . . . . . . . . 7.382 (rJ.3 _ . . 

Sig 1in . . . . . . . . . . . . . . . . . . . . . 3.193 2,920 

l.hgr 1311 . . . . . . . . 23) 2,350 

TXv Scrv . . _ . . . . . . . 4,l.q.q 3.800 

1 Xv HCI . . . . . . . . . . . . . . . . . . . . 1 ,;.i,i 1,420 

Total Tnf I% (apbrox.; n-it!)- 
out intervals bctwccn elc 
mcnts) . . . . _.......... J3,405 3Y,6YO 

Total converted to miks. . . 24.7 
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AKMORED DIVISIOr\; 

(at 20 kilometers or approximately 
12 miles per hour.) 

Yards 

Tank Rcgt . . *. . . . . . . . . . . . . 21,325 
I’2 Greta lie@ (each of two). 13,14.i 
1% lkll I311 . . . . . . . . . . . . . . 9,154 
XT l%n . . . . . . . . . . . . 3,838 
I’z Arty Iicgt . . . . . . . . . . . . . 14,458 
I’z Sig Bn . . . . . . . . . . . . . . . . 3,761 
I’.: I-ngr Bn . . . . . , . . . . . . . . . 6,365 
I)iv Serv . . . . . . . . . . . . . . . . . . 11,702 
1)iv Hq . . . . . . . . . . . . ...*..... 1,444 
Others . . . . . . . . . . . . . . . . . . . . . 5,468 

Meters 

19,500 
12,020 
8,370 
3.510 

13,220 
3,440 
5,820 

10,700 
1,320 
5,000 

Total Rrmtl Div (approx.; 
\vithout intervals hctween 
elements;) . . . . . .103,806 94,920 

Total converted to miles. . . . . 59.0 

If distances between the individual units are 
included, the average length of the infantry divi- 
sion would bc about 30 miles (at 3 miles per 
hour), of the armored division 70 miles (at 12 
miles per hour), and of the motorized division 80 
miles (at 16 miles per hour), 

4. Sea Transportation 

a. GENERAL. In the sea movements referred 
to in the following text, the basic shipping meas- 
urement is the gross registered ton (G/T), which 
is 100 cubic feet of the entire enclosed space of 
a ship. 

The Germans USC‘ all tj-1”s of cargo and pas- 
senger vessels for the transportation of troops. 
Generally the depth of water’of the embarkation 
and debarkation ports determines the size of ship 
to be used. Thus many of the Baltic ports are 
limited to cargo ships up to 2,000 G/T. Cargo 
between Norway and Germany, on the other hand, 
ordinarily can be carried on much larger vessels. 

The average speed of a ship is estimated at 200 
nautical miles per day, although fast ships maq 
average much more. 

I). I ~OAI)I ru’t; ~h-n ~‘iYl.OAl~In-c; Tr~r<s. Thcb 
time r~cluir~tl for tlic loatling of a vcsscl varicss 

with a number c~f factors, such as the size of’ the 
vessel, the plan of the \-esst.1, the port facilities, 
and the efficiency with \vhich loading is conducted. 
The follo\ving a\‘eragc loading times arc based 
upon German cstimatcs. They apply for loading 
during day and night ; considerable tlclays, ho~v- 
ever, may occur on account of adverse \veather 
conditions. 

Clnss~fimtioit Loading Time 

100 men . . . . . . . 8 minutes. 
100 horses (led over a ramp). 1 hour. 
100 horses (lifted 1)~ cranes). _. . 6 hours. 
100 light motor vclli~lc~ (liftctl 

11~ cranes) 6 hours. 
Supplies sufficient to 1~~1 a 2,000 

G/T vc~scl . . . . . . 10 hours. 

c. TOKKA(;ii I<KQr~ll~1~~I~N’rs. Among other 
factors, the amount of tonnage required to trans- 
port troops depends upon the type of unit being 
transported, the efficiency of loading, the types 
of ships uscd,~ ant1 the amount of nonmilitary 
stowage transported. Flylice the following figures 
give only a general inclication of the amount of 
space which is occupied by items \\-hen efficicntl) 
loaded. 

Esti~~uxtrd G/T 
Classifin~ lion requireme.fzt 

1 man . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1 horse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
1 light motcjr vehicle . . . . . . . . . . . . 10 
1 truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
1 heavy field gun. . . . . . . . . . . 20 
1 medium tank . . . . . . . . . , . . . . . . . . . . 25 

It is likely that an infantry tlivision requires be- 
tween 50,000 and 70,000 gross registered tons for 
its movement. or a mean average of five or six 
gross registered tons per man. If loading is in- 
efficient or if light loatling is used, the G/T re- 
quirements per man will rise considerably. Thus 
in short movtm~nts such as ferry crossing, as 
niucli as 15 g-ross registered tons per man and 
equipment ha\re been employed. 
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CHAPTER VII 

WEAPONS 

Section I. INTRODUCTION 

I. General 

lkforc and during the first yrars of the I)resrtlt 
\‘;at- it UYIS the policy of the (;ermnn arm\. to 11s~ 
the smallest \.ariet\, of \~cq~ons consistrnt \vith 
me&q ol)~~ratiollal requiremeltts, \\-bile emphasis 
was maintained on tlevtlopitlg \\ c~;tpons \\-ith ;t 
high dcgrce of fighting &i&q.. liecelit &Tel- 
opments in l\-nrfare, however, particularly in th(. 
last year, gradually ha~e fol-cetl the (Amans to 
adopt the opposite policy of C.xI)C’rittt(‘llt;ttioll \vith 
man\’ inno\3tions in \vcapon design. 

2. Recent Trends 

Within the last 12 months distinct trends in the 
de\-rlopmcnt of German weapons harv hecome 
apparent. 

ct. TANKS AICII TANK lIr;s~~so~r:r~s. First, there 
has been a t~n~lcncy for tanks ;tn(l tank drstroy- 
crs to kconle ;triiic’~l antl ariiiorecl ~iiorc licavily 
at the CX~VIISC to sonle cxtcnt of mobility ;III~ 

ma~~eu~er;tl)ilit\-. This is cotnl)ensatctl for by the 
ability to open eticctivc fire at \-<‘l-y long ranges. 

1,. INI’ASTRY ;\iVTlT,\KI< L!‘I<,\IvSS. S~‘Cotltl. 

thc~ has hccn a striking incrc;tsc* in th(* ability of 
thy, ~krman itlfantr~ to coml)at ~Ulictl tanks. Tl1i.s 
has hccn accompli&t1 I)!. tlir tl~v~lo~~m~nt alicl 

cui5tant improv~mcnt of close-range grcnatle ;111(1 
rocket Iaunchcrs unplo>$q the hello\\--charge 
principle. 

c. ROCKET WIGWOSS. Third. German cxpcr- 
ments which began hefore the I\-ar have materi- 
alized into a comp:trati\~~ly u%lc rangy of rocket 
u-capons usetl to suppl~mcnt orthodox artiller\-. 
These experiments with rockets ;trr being- toll- 
tinucd, and itnprovcmcnts in range and accurncy 

may be cxpectctl. Tn the event of th(s outbr~al< (Jf 

chemical warfare, rocket ~vcapons \I ill :WLI~C :I 

greater significance tllan at present. ‘The (k-man 
recoilless gun ioriginally de\~elopetl as an airborne 
gun) comes close to combining the lightness and 

IIlolJility (Ii the roCl<c~t \i ( .L~“‘il \\.illl tllc I-mgc ;tn(l 
accurac\- c~i Ilit, ~1;11i(I;ti-11 I I 1,~’ oi hoi\.it~c,r. 

tl. \KUI,LIX~.. -l‘llcl-c~ Ilil\.c’ l,~Cll s0111t’ I,clateci 

attrlll])ts O!l t!li. [Jan oi Ill<. t ~c'1-111;111' :tt impl-‘~~‘.- 

ments in thc.ir ~taticlarcl ;IrtiIlerJr, hit 110 basic re- 
tksign alqw’;~i-~ ~,0111~~111I)l.11(.11 at l)rescnt. 

Section II. SMALL ARMS 

I. General 

‘lY1~~ general lrcntls iii ( ;VI-nian small arms have 
I)eeii ail iticrcasc in pro(lnctiorl of semiautomatic 
:Llltl full\. :tLltcJtliatic \\.V:IIMI~~~ aii~l an ii:crtqsv ill 
the rate of tire of I~I;IC~I~IIC. gu11~. I>uring 19-M. 
additional clos~,-clu;tl.t~l- ;ltltitatnl, I\-capons h;~vc. 

bee11 inclutlcd :tmoiig ( k~-~tiaii small arms. 

2. Pistols 

iI. Ckslx\l.. 771,. tr\ () -;tall~lal~~l l’istols now in 
LIW ill tllc, G~i~1li:Lli .\t-ill\, ;ll-c’ the I ,ugr>r, u hich 
ivas usrtl iii tli~ Ia51 \\:i7., Xllfl ;I 11101'<' 1110(1~1.11 

\\-“apo11. the \\~alth(~ : Il(.illic’r (kriiia~l \\.e:iI)o~~ 

11X tilt’ SllOCli Vl‘rC’Ct Of 111,’ I’. f. .\I191 1 or If I01 1 
Al (‘olt .35. The Alau~r I)i.5tol is seldom ell- 
collnt~~l-c.~l. 

I~i,c/l/W l.---l.il!li~l. l’l.Sl~~lL !hl’, 1-lllil~~~r Y ii,,,! 

b. LI.(;I:I< 1’1s~1.01. ( I’i.si,~f~~ CC?). (1) Gcu~~7l 
dcscvi~tiou. Tl ‘: . 1 11\ 1s <t sttttlautoniatic, recoil-oper- 
:ttctl I)istOl u.itli :I tcJggl~.-jili1lt I~~-~~ch ;lctioll i l;i!j. 
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1 ). ‘Thc~ safety is located on the left rear sitlc 
of the body. The pistol is set on “safe” when 
“(;~~sicllrrt” is sho\ving. Thcrc is also a longer 
tnotlel of this pistol, provision beittg tttadc ott the 
rear sitlc of the grip for ;1 stock altnc1llllellt. 

Construction is ahttost itlerilicxl with the standart 
ttiotl~l cxc~pt thal the barrel is lotigcr, and a leaf 
rear sight graduatetl up to SO0 meters is attached. 

(2) Chaructcristics. 

Calitwr . . . . . .9 mm (actually 0.347 inch). 
Length of barrel. . . . . . . .4x inches. 
Weight. . . . . . . . . . . . . . . . . . . . . .2 pounds. 
Feed. . . . . . . . . . . . S-routid grip niagazinc. 

(3) Anzntu~itio~. The Luger pislol tit-c~s the 
sMidard (krliiaii 9-llitll Pxr-;llwllum ammunitinn. 

Z;igrivc Z.-L1 ‘clltlwr I’istolc 38, ctrlibcr 9 1tt111 

c. WA~:~~IER Ptsror. iPi.sl;,Il* 38). (1) (;cII~xYcf! 

description. The Walther weapon is a semiauto- 
matic pistol with a gril) magazine fcctl. 1 t ih 
recoil-operated, the breech mechani::m slitlit:g 
to the rear after each routed has been fired. The 
pistol may bv carried loaded with the hammer utt- 
cocked; thti first shot may be fired by a double- 
action mechanism. The safety is a catch on the 
left-hand side of the body. 

(2) Characteristics. 

Caliber. . . .9 mm (actually 0.347 inch). 
Length of barrel. . . . . . . . . . . .43A inches. 
Weight, loaded. . . . .2 pounds 5 ounces. 
Feed. . . . . . . . . . .&round grip magazine. 

(3) Anbvttt~zitio~z. German or Eritish 9-111111 
Parabellum atnmunition may be used in this 
weapon. 

(1. MAVSER Prsror.. ( 1) Gc~~rrnl drscriptiojl. 

The Mauser can be used as a semiautomatic 
pistol or as a carbine when attached to its wooden 
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llol~lele. \\hicli i; ill lllc. Yllaill (It :I IlC~llllW FtOCk. 
The 5ai1.~1~ i5 21 IIII. lc,it I.~:II- :il)o\ c’ 1lic Irigger 

gXlrt1. ‘I‘llC “\“‘“,,l~ 11, ii fwl :Illllllllililioll im11 a 

lo-routitl li\c~l I~~.I~\.I/;I~,~ ~IIVI-1~1 ilri-\\ ;irtl of the 
trigger ~u;lr(l. ‘I‘ \\ r,lll\ l-lllll1l/ :ll~i~;l/itl~Y. :trc’ UstYl 

when llle \IC~;IIN,I~ i, t 11111ltr! c.fl it- ,I c.;tl-1)ille. 

(2) ~‘/lcl/~~l~~t,~i~i.~t,~~~.~. 

Calil)vt-. .9 until I ;li.1ti;ll1!. 0.347 inch). 
Length \\jtltouL 4tocl, 12 inches. 
Lcttgth I\-itli slocl, .2., ’ 2 itichcs. 
~j~eight \\.i!llout stocl, _’ j~~~L~ll(lb- 8 oltllCc5. 

I;cctl. 10. ( ,I. 20-1-c iuiicl tttagazitie. 

(3) Am~I~uuifion. St atic!;i~-cl 9-mm ammuni- 
tion is usctl. 

3. Signal Pistols 

a. l,lC>IIT SI(;NAI. rlsT~r. i I~(,Iccllfpi.vfolc). 
This is the st;ttidar(1 (;c,t-ti~;u~ sigiial l)ihtol; it is 
X.7-111111 calil)et-, li;t> ;I \!.iill ,111 I)II~-t’. nlltl fires a 
series of colorctl ~xigtial (‘;tt-l I-ir!,q<.b. as \\-~11 as a 
\\-histling cartridge I Z-‘l‘c.if~ci/i,clri~,~ used as a gas 
\\2rtiilig six-ital. 

I.i!,i,Yf' 3. --hIcll/i/+]~islolr (IJ1.t li,ldL~ ild sigllu/ pistolj. 

I,. ~lcH,ll~lI~I, .‘;lc;x.\l. 1’1.101. , Knrl,pfpi.stolc). 

The ~kmnatn~ IKI\-(, motlilic~~l 111~. l,c,uchfpisfolc by 
rifling tli<, IHJrv ;~1i(1 l)ro\ itlltlg ;i ~1iixl1 sigh1 to pro- 
ducc~ tlic, IYtriir~j~i.~l0/~~ I / i!j. .:j, \Z.ilh thee 
alterations a 5tti;tll. 110x- ft:<i~l I II- grctiatle, a 
stiiol~~ g-tx.tia(le. aittl ;III OI-~II!~~~ ~~iio!,c’ gr~natlv are 
fired iii :Itltlitioti IO the .slatttl:ir~l .~i~~ti:tl cartridges. 
The l)iL,tol 112. 2 ttt;isittitiilt I-xngc of about 100 
yards, firitig a 5ou1ic1’ 14 1’ I-outitl. 

c. l~o~~~~t~~:-l~.~~:~~r:r.r:r~ 51,,\ \.I. ~‘IVOI.. This pis- 
tol is sitllilat- to tht~ sta~tdartl l.,~rcrilf~isfolr but has 
a double lJ;trrc~l atitl ti-igg<,t- iitc~i~li;itii~tu. At the 
rear of the lt;ttntn(~r actiott 2nd nbovtx the pistol 
grip, is ;I ch;tng=cs lc\.clr of tllt~ tylx u.sed on double- 
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lm-rclrtl shotguns. Tl lis inav be set so either one 
or both of the barrels will fire when the trigger 
is ~~~eezctl. The standard signal cartridges are 
tirctl. 

l”l!JlWC 4.-~twmpistolc (modified light sigtud pistol). 

I~‘ig2ll.c .~.-.Sirr~iir~i.ct~ll~~ (ilrodificti li:jlrt .ri,fJrui pistol i, 

cl. GIXX.\I)IC ,\SD Src;s,\r. ~‘ISTOI~ t .C/frrrnpis- 
iolc). This weapon consists basically of the 
standard LczlcllfJlisfoic to Ivliich a loose steel liner 
is fitld (Figs. 4 and 5). Tliis liner is rillccl 
xld fitted xvith a base, which prevwts firing a 
stantlx-d rountl through the liner. il combined 
fro111 ~1~1 rwr six-ht is clampet nromtl the barrel, 

and 3 folding stock is ;ilt;icllc.d aLc~\-c 111~ Iklol 
grip. The lilic~r ant1 111~. ic~ltli~ig 5tc)ci; ~.~i;~l:lv this 
pistol to fir< :1 hollo\\--cll;ll-:~ gl-ell;~tlc as a ClOxL 
quarter \\Y:~~NIII agxillst t:ull,s ! J;;!J. 5 ). \‘:-i:h 
the steel liner removetl tliis pistol Lvill fire the 
stantlard signal cartridges firccl from the Lcttclit- 
f istolr. 

4. Machine Pistols 

a. RI.1’. (;\~.\~~~ll~Sl~SI’ISTOT.E) 40. (1) &II- 
cral dcscvipficiri. l‘liis l,l(l\\-l)acl~-ol,er;lled ma- 
chine pibtol 1 Pi!/. 0 j 1, ;i, (I(.\ ~llqwl ilmlll 111c 
11 I. I’. .:<S , Cl11 ~~cll-11~~1- Ill(NlC. I tl~,5i,ytlc~~l ic:r is,suc to 
pnracl~ut~ tr-ool~s xiltl itill IIYYI. I)i5tincti\-v ica- 
turns of 110~11 \\-c~L~)cIII~ ;II’C’ tl~e foltling 5t0cl; ;IIIC~ 
all mvlal ~1~1 ~~l:~stic C‘C~II-~I-UC.~~CIII. -l‘l!c* !\;I fely 
recess at Ilic rixr of tl.~, ~~~c.l;i~l~-l~;l~ltlIe s:op is 
iiiarl,vtl “!;“. ‘l-0 St.1 111,. \\<‘:lpoll OII “!,;lir”, tl1c 

opcl-alill!g 1 II 1 ‘: 1.111~ c IS ~~~11~~1 I)ac!; as ix as it 1,;ill 
go an(l thvn ])usll~~l nl)\\ :li-tl ill10 l!iv safvlp 1101ch. 
On htu i~lotl~ls, a h;lid!. htu(l is 10calecl 011 the 
cYKl,illg llalltllc. ‘I‘lic* ~~i~+~.:;~zitl~~ is inscrtc~d in a 

\ crlical position on tlic uil(lvr5itle of the receiver. 
The \\-e;lpoii has a 1 Wnletcr ( IC9 J.nrds) fixcyl 
xxi- sight alit1 ;I ZOO-in~~~~r ( 210 yards) foltling 
rim- siglit. 

( 2) C‘lrtr,trcl~,,isti~.s. 

Caliber. . . . ‘1 111111 i actually 0.317 inch). 
I.~llgtll. over-all. . . .13J 1 inclles. 
\I-eig-ht I\-itliout ilq.yzillc. . . .O ~N~LII~~~s. 
I‘eetl . . . . .?&rountl niapzine. 
Kale of tina 

(cyclic j . . . . .SO rouilcls per minulv. 
(practical) . . . . 1 SO roun(ls phi- nlillutv. 

- _._.. - ..-_-.. / 

l’iglll~c~ 6.7-111.1’. JO, ick1iDt.r 0 visit. .illil;i,iii:j lil+pzi~lC~. 
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I’~i{Jlt,‘C 7.-N.P. 43/l, m/i127 7.93 vii,,, . 

_ ..-._ - 

Figfrrc S.-M.1’. 44, (vrotlific~d N.P. -13), cirlibcr 7.92 11L111, ;illt/r i/l.itwdc ~UIII~C/WY dttuilwd. 

( 3) .lu~~~~wziti~~~. This weapons LIW the 

standard 9-mn I’arnbcllum ainmunition. 

b. ~lolx:l, -I.i,‘l ?,r‘\clIIss 1’IYm. (M.1~. 
i~*lIasriziji~rf~islolc j #3/l). (1 ) G~‘JIcYYII n’c- 
suiptiorr. This gas-op-atd nlacl~inc l)i>tol (Fig. 
7) is: constmctc.(l a!lllc)y,t clltircly of 1ll~.tal htallll)- 

iilgs aid cm be striplml only to :I limitctl tlcgl%. 
illtliot~gli provision is made for 1~0th singI?-shot 
ant1 automatic fix, hrski of mm-c than five 
rountls are li0t ~-ecc,~:lnietltletl, ailtl t11:, pistol is 
Ijest used ~1:: ;L single-shot \I-capoIl. ‘l’liis n-c~~~pon 
11~~5 11c)t J)I-OVCC~ 1 (‘ri. hucccs~iul 1~vcxu.w it is inl- 
lmssil)lc to rqair ill tlic ficltl alltl lmxL1hc~ (,i it5 
poor firiiiff ~li~ii-;lcteri~tics. 7’1~~~ stainpings iorm- 
ing the gas q-linc:er ;ntd htly cx5ings al-e llld~ Of 

tliill lllatc.ri;?l :lntl ;Il-c 1 V1’Iy Kt~il!~ tl:llll:l~~tl. 7’11<’ 

\\‘~:qj~,ti is jul 1,~ a c~~r\xd iiiagazil~c l)clo\\- tllc 
l-ccri\-cy ;~11(1 has a11 SOO-meter (S76 yards) leaf 
r<s:lr high t. 

(2) Cllu,.c7ci~,~i.,.lic..s. 

Calil)cr ;. (12 IIIIH t 0.312 inch j 

Length. . . . . . . . . .37 inches. 
IVeiglit . . . . . . . . . . . . .11 poLlll~15. 

Feed. . . . . .35- 10 3%round magazine. 
JIUZZ~C -\.cl, Icity . .!.200 ir,vt 13~~ sccoiitl. 

(3) ilrllrrllrlliliiiii. Ll slwzial t!-lJe of short rifle 
caliber ammunition is u.wd ill this machine lktul. 

c. A\ ‘I I’. I ~I.\~C~iiSl;Sl’l.~l(il.l~ 1 A. Tl~i~~\~Gtpoll 
ii tlic -1l.I’. 1.: 1 Ji<q-ll-htl\- Ii~cxlifietl to ac- 
ccJllllllotl:ltc 111: ~t;u~~l:~r~l 1-i 11~ gr~~natle launcher 
C’Ul’ I .i‘c~l/i‘~.s.sl~i~c-/~~~~) ‘1‘1 IV 1 ,arrc,l is macliinetl 
(IO\VII ;it tl~C 111m7lc UI~I ;u~cl tile imt high blOCli 
is srnall~~r ;111cl 11 K-:I~,YI f:ll-1llc.r ior\\-art1 to dlO\V 
111~ 1;1~11cli~1- VII,’ 11, 1,~ ;itl.~~~li~~l. AUtlmugll it is 
plT>L”ll<d 1lG11 I!!< : t;ti11!;1l~~l I-il!c~ ~~l-cll;ltlc5 (‘:I11 l,t, 
lirctl iinmi Ilit, .\/.I’. -/I, it I ‘, iiot crrtain tll:tt this 
1~:~s l-cl l~c~wt~i~ ;III o~x~r:~liol~.~I 1KKticc. 
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5. Rifles and Automatic Rifles 

a. hfODI:I> ?8 ~<Il’T.E ASD CARE1J.T i GCTPc’/lI 98 
and Karabincr 98). ( 1) Gcllrral dcscriptiou. 
The standard Clerman rilles am1 car-1~inr.s are all 
of the same basic bolt-opcmted Alauser design 
(Fiy.c. 9 and IO), but may bc di\-itlcd into three 
distinct tj.pes. These are the rifle Alode 9S 
( GELVJZY 98) which is 49% inches long and h;ls 
the sling fitted undcrncath ; the long barrel carbine 
Alode 9s b (Kauabirwr 98 b) n-hich is approxi- 
matcly the same l<mgth as the rifle ; and the short 

cnrbine iUode1 98 1~ (Karabiucv 98 k) \\-hi& is 
4351 inches long. lkll \vGlpon has ;I sniVt> 
catch at the rear of the bolt similar to the saint) 
on the U. S. rifle RI1903 and a bl&lc front sight 
and 17 rear sight graduated from 100 to 2.000 
meters (109 to 2,190 yards j. The G~‘;~Y/LT 91:’ 
fires rifle grenades from a ~~iwiatlc launcher cup 
or from a spigot lnunchcr. 

(2) Cliaracfrristics. 

Cnlibcr . . . . . . . .j.Q mm 10.312 inch). 
\17eight (cnch 

type) . . . . .9 pounds (approximately) . 
FVVd. . . . . . . . . . . . . . . S-round clip. 
El”fcct ivc range. . . . . . . . 800 yards. 

((3) ilurmz4nition. These wapons fire 111~. 
stnn(lart1 C;eriiian 7.92-mm rimless small-arms x111- 
munition. 

1). ;\rODEL 33/40 FWI.I? ( (;c-7i~c7i?r .?.$JO 1. The 
Germans have designed the (;CXQ’IIY 33 ‘MI ns ;1 

special short rife for parachutists or for person- 

ncl carrying concealed ;~niis. ‘l‘lic wcapoii is fitted 

I\-ilh ;I foltling stock, I~ingccl on the left and re- 
tainctl in position by a prc‘ss catch on the right 
siclr. \2’lien tlic ride is not in use, the stock can 
1~ foitl~d along the left of the piece. IIparl from 
the folding stock the rille is iiornial in design and 
similar to the 9s niotlcls. 

c. hronr.1. 11 I:rr;~.r: I i;rxvhr 31). (1) Gc~z- 
t.ral dcsc).ip/iol2. This i., a scmiautornntic rifle 
I /.i!/. 10) I\ hich is 111at1c in t\\-0 motlcls, the 
GL7Lk~J~~ .I 2 II/ and GK~Y,/~v -!I w, similar in opcr- 
alion and tli li’ering 01ilj~ slightly in construction. 
I k~th motlels arc gas-q )c,ratcd ; the gases arc coin- 
1m~se~l ill a gas clioI,c :11 Ihe niuzzle, forcing to 

tlie rc’ar :I llo;iliilg I)isrl,~i ~iiounl~~l concentrically 
;:1.01111~1 tl1c l,;~l-lx!l. 7‘11~ nic~~cniciit of the piston 
is coniinunic;ltctl to tlw I~olt li~~Lc1, and the rille is 
I-ecocl~d automaticnll~- ait~,r each round has been 
firctl. The \veapon is icd through a rnngazinc 
fixctl in the receiver which holds two standard 
i-i tle clips. Eoth models hnw a blade front sight 
and leaf rear sight gr-;~tlu;~l~tl from 100 to 1.200 
iiitkrs (109 to 1.310 !-artls). I‘\‘hcii fitlcd with a 
telescopic sight thiq rills cm l)e ustd as a siiipcr’s 
\I-c:1po11. 

I 2 ) C‘htr,.trc.l~.~i.slic-s. 

C‘alil)cr 7.Q.T i::111 (0.312 inch). 
I.vngth, o\ c~~-:tll . .-IS inches. 
\17riglit IO p’Llll’ls 11 ounces. 

I’cYY~. ‘l‘mw S-round clips. 

I .i) . I,ir7lirrrlifiolr. ‘l‘hi~ ~~ckpoii fire5 the 7.W 

mm r-iiiilvsq ;~lnmunitioti 

I;i{glrrc’ 9.--!l’~~wchr 9.V alit/l gv~,ii(ld~’ Iauir~-ll~~r uttochd, 3lioii’ilig ri]l~ !lrcmla. 
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Figure IO.-Gczwelzr 41, mlihcr 7.92 ~11~ scjJ~itrl~fo~~lnfi~- viflc,. 

Figure Il.-Fallschirnljiigcryeweltr 42, raliber 7.92 mm automatic rijk 

d. MODEL 42 AUTOMATIC RIFLE (Fallschirm- 
jiigcrgcttvllr 42). (1) Gcmral description. Al- 
though the German nomenclature indicates that 
this rifle (Fig. 11) is intended to be an automatic 
weapon for use by parachute troops, it also can 
be used as a light machine gun or a machine car- 
bine. The weapon is designed more like a light 
machine gun than a rifle. It is gas-operated, fitted 
with a permanently attached folding bipod, and 
can be fired automatically or single shot. A com- 
pensator is attached to the muzzle, and provision 
is made for the attachment of a telescopic sight. 
A bayonet also is attached. The magazine is held 
in a h&izontal position on the left of the receiver. 
The aperture rear sight is graduated from 100 to 
1,200 meters (109 to 1,310 yards). The safety is 
located on the left side above the pistol grip, and 
the lever for selecting automatic or single-shot fire 
is placed above and to the rear of the trigger. A 

VII-6 

later model of this iveapon, slightly heavier and 
more solidly constructed, has tllc biped closer to 
the muzzle. 

(2) Cllavactcristics. 

Caliber . . . . . . . . . .7.92 mm (0.312 inch). 
Length with bayonet . . . . . .43% inches. 
J1:eiglit . . . . . . . . . . . . . . . . . .9 pountl5 
Feed . . . . . . . . . . . . . . .2O-round magazinta. 

(3) il~~~mu~ifio~z. Stnntlartl 7.92-mm a~nnlu- 
nition is used in this \vcapon. 

e. MODEL 43 SEAIIACTOMATIC RIFLE (Karcz- 
bimr 43). i 1) (;cJlcroZ drscrip/iorz. This ~vc’apon, 
originally 1,nown as the Gi’,ick’li~ 43, is a semi- 
automatic rifle and \\-a~ tl~v~lopcd from the 
Gc~el~ 41. The trigger and l)olt mechanisms arc 
the same as thostb u.s~l on tile (;cx~~‘/~Y 41, lmt the 
piston and gas q+ntIt~r are of different design. 
The piston group is located 011 top cJf the barrel 



- --- 

I MARCH 1945 TM-E 30-451 

instead of concentrically. The rifle may be loaded 
by inserting either a fully loaded magazine or two 
cartridge clips into an empty magazine from the 
top. The leaf rear sight is graduated from 100 
to 1,250 meters (109 to 1,365 yards). 

(2) Characteristics. 

Caliber . . . . . . . . . . .7.92 mm (0.312 inch). 
Length, over-all . . . . . . . . . . . . . .45 inches. 
Weight . . . . . . . . . . . . . . . . . . ..lO pounds. 

(3) Ammunition. Standard 7.92-mm ammu- 
nition is used in this weapon. 

6. Machine Guns 

a. ~~ODEI, 34 MACHINE GUN (M.G. 31). (1) 
General dcscriptio~z. This weapon (Pigs. 12 and 
13) was the original standard German dual-pur- 
pose machine gun and is still used, although it 
has been replaced largely by the N.G. 42. (M.G. 
is the German abbreviation for Maschinengemhr, 
which means “machine gun”.) It may be used on 
a bipod, on single oi dual AA mounts, or mounted 
on a tripod as a heavy machine gun. It still is 
used as the subsidiary armament of all German 
tanks. It is operated by short recoil, assisted by 
muzzle blast, and has a standard Solothurn-type 

breech mechanism. The gun has R leaf rear sight 
graduated from 200 to 2,000 meters (219 to 2.190 
yards j , an f\A ring sight, and an optical sight 
for use with the tripod mount. It is fed either by 
SO-round metallic-link belts, which may be con- 
nected together, or by drums. The weapon is air- 
cooled by a perforated barrel jacket. 

(2) Characteristics. 

Caliber . . . . . . . . . . .7.92 mm (0.312 inch). 
Length, over-all . . . . . . . . . . . . . .48 inches. 
Weight with bipod . . . . . . . . .26% pounds. 
mreight with tripod . . . . . . . . . . .42 pounds. 
Fctxl . . . . . . . . . . . . . . . . . . . . Belt or drum. 
Rate of fire 

(cyclic) . . . . .900 rounds per minute. 
(practical) . . . . . . As LMG 100 to 120 

rounds per minute. 
AS 13~ MG 300 

rounds per minute. 
Effective rang<‘. . . . . .As LMG 600 to 800 

yards. 
As Hv &lG 2,000 to 

2,500 yards. 

(3) ntn???zfttitio?t. The ;I!.(;. .?q fires 7.92-mm 
rimless small-arms ammunition. 

F@?urc I?.-M.G. 34, caliber 7.92 IVVV, olt bipod ?I~QU~Q as light ~wchine p, 
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Figure 14.-61.G. 42, cc~libcr 7.YL IJ~IIL, OIL hipod mozf~~f. 

b. MODEL 42 AIXCHINE GUN (M.G. 42). (1) 
General description. This is the latest type of 
German machine gun known and in most cases 
has replaced the JI.G. 34 as a standard dual-pur- 
pose weapon (I:ig. I?). Like the d1.G. 34, it 
may be used on a fixed bipod, a tripod mount, or an 
antiaircraft mount. The square barrel casing makes 
this machine gun unsuitable as a tank weapon. 
The main features of the weapon arc the exten- 
sive use ol lmssings in its construction, a greatI! 

FiC~flVC 13.7M.L. 3J. c‘tl L1,c.r /. - I. -Y 1 ,,l,H, Oil ~rljwl i~i~Jiil/l ,l.i li,~i;; ?’ ,/,L:< iilif,~ illfii 

incl-r~s~tl I-;LLV c,t I~I-c,. :LII(I ;L q~~.~.l\ IKLI-1.~~1 ch;tn::r 
feature ucc~~ssilatctl II\ tlic higlr I’;I~C of fire \\ llich 
causes the gull to livat t-apitll\. ‘l‘li(. \\-cxl)o~i is 
fulitlaiilcnt~~ll~ 5iu:ilar to thr .l/.(;. .: 1 a1111 11;t.~ tllc. 
saiiic’ short recoil action. It Ii.,- III) ImnGioii ior 
sing-le-~liol liw. ho\\-c,\ cr. 

(2) C‘l/ct/~ctc.i,~r-i.\.fI~-s. 
Calil)c~r . .7.‘J_’ hlil ( ()..~I_! illcll 1. 

I Avngh. (r\-c,r--al! .-!!I iilcll~s. 

\\-ci,glll .2.<“$ pou11&.. 

Rati, 0i liI-(, 

i c\.clic, ) 1 .1 11 1 !I I I .mhOO roIultlb 

,u ,- Irrillut~~. 

(l)ractic;ll) .\ . I .?I ( ; 250 roulltli 

1 tc’i’ Iliiliutc. 

\ II\ .\I(; 500 

! I IIIII(~Y 1x7 niinutcx. 

I’lfrCL?i\l 1’:111~:1’. . .\- ! .\I(; b(l() (0 800 

\ :IrtlY. 

.\: I I\ \I(; 2,000 to 

_'.SN) \-:1rtls. 

I3 ) 1 l/liiJit//iili~~it. ‘I‘lli. Ill:l~~lliill~ c\Illl filx? thy 

btxitlat-cl ( ;CI.III;III 7 “2 I~IIII i-ill ;, -Q .~llllriutiitioli. 
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Pigfire 15.-416. 1.5, c-trlilwr 7.9-3 ,II~, uircrrzft llltrchine pry trdnptcd for grozfrrd me. 

C. lIOI)r-L 15 RIACIIISIS Gt-N (?d.G. 15 ). (1 ) 

Gcncral rlrscri~tio~z. Although primarily intended 
as an aircraft machine gun, the 111.G. 15 has 1~~11 
adopted as a ground \~ealmn (I;i,q. 1.5). using a11 
adapter, which clips arcuntl the barrel for attach- 
ing the stantlard biped, and a butt exknsion. 
It is a light weapon and has short recoil action, 
firing automatic only. 

(2) Clrnructcristics. 

Caliber . . . . . . . . . .7.92 mm (0.312 inch). 
Lenglh, over-all . . . . . . . . . . . . . .42 inches. 
IVeight . . . . . . . . . . . 15 pounds 12 ounces. 
Feed . . . . . . . . .75-round sadtlle magazine. 
Rate of fire 

(cyclic) . . . . . 1,000 rounds per minute. 
(pr::ctical) . . . .300 rounds per minute. 

(3) illlz,lllllllitioll. The standard 7.92-mm rim- 
less ammunition is used in this machine gun. 

tl. MOTEL 151/10 ~IACIIINE GUN (M.G. 
1.51/20). (1) General cicmiption. Although 
primarily an aircraft machine gun i Fig. 16)) it 
also has been found on an improvised ground 
mount as an antitank m-capon and tripk-inountctl 
on a half-tracked \-chicle. I\licn usctl on tlic 
ground, the gun is hand cocked and nicchanic:.‘ly 
fired, instead of utilizing the electrical cocking ant1 
firing mechanisni provided for its use in aircraft. 
The gun is entirely recoil-ol)eratetl. The 15ml:1 
-1I.G. 151 is sometimes used instead of the dl.G. 
152/20 on the triple mount. It oitcn ii supposed 
that these two are the same gun fitted with inter- 

/ 

/,I!IIIYC 16.--Ji.(,. lji,f?J, ii I’ll-IIIIIL crivcruft r~luchinc gztrr. 

cliaiigeal~lc b;11-1-(~1~ ; tlii Y is not tlic case, allhough 
the gulls are vrry similar iii construction. 

(2) Cllrrvclcic,ri.stic-s. 

Caliber . . . .20 mm (0.787 inch). 
Length, OWI-=a!! . . . . . . . . . . .69$4 inches. 
T\‘eight . . . . . . . !x,?< pou11tls. 

Fetd . . . . IXsint~grsting metallic-link belt. 
kite of fire ROO rcmltls per minute. 
Jluzzle \-olocit!~ I 1 II< ‘, , 

3.fSG feet per second. 

(~3) il~~r~r~~rritio~. ‘I‘llis gun fires HE, RP, 
and A\T’ITl.: anmnmitiot~. 

7. Antitank Weapons 

n. 1:m,I:s. TllC orixiilal German antitank 
ri,!es \I-cre tlie 7.02-111111 I’cr~rrbiic11.w 35, with 
automatic estraction mc~clranism, :uld the 7.92-mm 
I’alr,-cYhiirh.sr 39, ol)~.r:~lc~l entirely by hand. 
These wrapons IV(V 111 II \.c’ry cffccti\Te and are 
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now obsolete. Next followed the 20-mm Solo- tank grenntle Inuncl1~~rz. ill 1”~ I’~‘IILx‘ to riiles, and 

thurn, which was issued in t\vo models : one single the 0nl~~ rc~lic of tlk.-~, ic~lir ~t.ii~l~~l~ is the Gvanat- 

shot, ant1 the other both single shot and automatic. hiiclrsc, \vllicli is a /‘~lr,z~.i./~i,~ i,.v~- .:O mcltlified to 

The tendency during 1944 has ken to adopt anti- fire rifle gt-c~~~atlv~ ir~)~ii :L ri 11, I:lliilchcr cup. 

I;iqurc I7.--t)(lli=cI.Diii.l2.~~’ 3, 0 7.ol-rJlirr olititudc VI]/< 

I 
,, L A !.- 

I’I!IZ~VC 18.-(h’a?Wbiichse 39, a 7.92-mm antitafzk rifle modified for luu~zcI&~~~ vi,flc .!t-c*dtesS, 

VII-IO 
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Figure I~.--Fuzl.st~ntrl),lc 2 (l’lllr.~l~r~rlll.rf), 4:-lJlJll iTri~illc.~s ~irllilnJlk gr,wldc I,lrlrlilrcr, 
showing luunchilly tube and grcrudc. 

b. RECOILLESS ANTITANK GRENADE T,l~~~~~~l- 

EC-Pawcrfaz~~t. This is a series of antitank 
grenade launchers each bearing the name Pawcr- 
fazut but each having a &&rent number after 
the name. 

i 1) Pamrfaust 30 

(a) Gcmral Description. This weapon, also 
known as the Faust/xztrouc 2, w:e the first of the 
four models of recoilless antitank grcnatle dis- 
chargers to be produced. It is designed for use 
against armor at ranges of about 30 yartls, at 
which range a penetration of just over 200 mm 
is obtained. 

The weapon consists of a steel launching tube, 
containing a percussion fit-cd l~rol~~llctlt char,q~. ii 
hollow-charge antitank grenade is fit-et1 from the 
tube. 

The Jvcapon is fired from the skmding, kneeling 
or prone positions, aim being taken owr the ver- 
tical sight and the forward entl of the bomb. 

(b) Charactrristics. 
Uiatnctcr of tube . . . . . . . . 13A in&s. 
Over-all length . . . . . . . . . . 41 inches. 
\Teight . . . . . . . . . . . . . . . 11 pountls. 

(c) ifllzlllllliiti0/2. The grcnatlc is provided 
lvith spring steel fins I\-hich ;~re \\ raplwl aroutttl 
the tail for loading and which arc releas~~l as the 
projectile leaves the tube and stabilize the bomb 
during t1g11t. 
( 2) Ptrux~r/aztst Klein 30 
This \\-capon, also known as the Fausfpafrolzc 1 
or (;~cfclior, is a smaller version of the I’axcr- 
fawst 30 ati:l has a dificrcntly shaped pro- 
jectile hc:d. The system of operation is the same 
and the range is again about 30 yards. X penelra- 
tion of 140 mm is claimed for this projectile. 
(3) Pair,-rrfazist 60 

This 1;tunchcr is similar in appeatxttce to tlte 

Pumr!‘trlf.st .:o. .I ~-~~~lcsi~~~etl firing mechan- 
ism has b~~ti fitted atlil ;11.w ;L ii~\v sight, which 
has ap~rturcs for 30, 00 ;IIN~ SU n~~tcrs. 

The tube of tltis \\ ca111 III is sliglttl>- thicker than 

that of the Pcz//xyfr~~c.~I 20 at~d the \veight has 
been increawtl to 13~ 2 111~. 

The pettctration ligttr~ of 200 mm for the Pn~t- 
x~ftrusl 30 will apl~lv c~c~~;LII~- \\-cl1 to this weapon. 

(4) Ptzll2~‘~/u1fSf 11/u 
This is the latest c~f 111~ l’o~r,zL~/a~sf wries of 
antitank lauiicli~rs to 1~1, cttcc~tttltct-r(l. 111 alqxar- 
atice it is similar to tlic I’trr/zc~r.ftrr~.sf 611, t!lough 
slightl\- iticw;t5ctl it1 ?i/<. ai~tl pet-fortnatlcc. A 
l)cnctr;ctic,n tigure of LOO tttttt is cl;timctl iot- this 
\\-~a~““‘, ~Iiiclt is xiglttctl ul) to 1.50 tnc~tcrs. 

c. Kocl<l:T I..\r~s~‘lII I: c lictf~~tl~lr~irrl~~~rl~i~cl~.s~ 

54). i 1 ) (;<~//<,r-cll ~I,~.\C~l.i~f;~~//. This weapon, 
\I-hich is ;tlx~ Lnowi 25 111~ C )~‘,,rrroiir i Stovepipe) 
or I’(III,“~‘I,.c~.~~~.~,~~~ ( Tatrl, ‘I‘uTo~ j, is similar to 
the U. S. 2.30-inch 1-c lc.l,ct l;tutich~r ( l!azool~a) 
ant1 fires ;L ltollc~~~-~I~;~~-~:(~ rocl,et lxojectile. The 
launcher cotG~t5 0i ;I ~tccl tulz 1m)vitletl xvith 
fwc ad lJ:lck Sights :ultl ;I COCk~llg lever ad trig- 

ger \vliicli operate ;LI~ clVc.tric:tl firing mechanism. 
l’or firitlg, tllc rocket i\ iI]-rt-tctl in tllc rear of the 
tube, \\hcrr it is ret:tittl,,l ilt l)o>itiotl I:y :I catch 
and tnak-cs ;L c0t:tact 1, it11 tlic elcctt-ical lrads at 
the rc’ar of tlir I~~uIIc~II~ 1’. \‘\lwii the trig;;er is 
pr’s”“1, ;I ttt;igtictizttl t-i ~1 l);w~~~ through a coil 
located iii ;i Iiousilt~ ~~~~~leri~c.a:l~ the projector. 
This generatc.s ;L ctttx~tlt 11 1ticl1 lxo\itlcs the spark 
necessary to i,ytite tlir I)t-olwllettt charge in the 
tail end of the projectiles. Later models of this 
l)rojwtor are fittc.(l \\ it11 strcl lxotective shields 
clattqxd aroutttl the LXLI-rrl. In each shield there 
is an ohser\ation \vitt(ll j\v on the left of the firer. 
These shields ylitninatr. th<. ttcccssity for the firer 
to \vc’ar protectivc~ cloll~it~g, Tlte Germans claim 
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Fiptrc Z1).-Kukctcllpall,~~rbi~~~i~.sc 54, UH 8%uwr mtitnuk rocket lmc,l~-ll~~r. 

an effective range of 120 meters (130 yards) for 
this weapon. 

(2) Clmmt&.&s. 

Caliber . . . . . . . . . . . .88 mm (3.5 inches). 
Leng-th, mm-all . . . . . . . ..5 feet 4>< inches. 
Ext~mal diameter . . . . . . . . . . . .3.7 inches. 
Weight . . . . . . . . . . . . . . . . . . .20>4 pounds. 
Maximum range . . . . . . _ . . . . 132 yards. 

(3) R~~zmzwitio~~. The projectile is a /“-pound 
hollow-charge r-ockctt containing ;i l)rol)~~llxlit ii1 
the tail tube. The rocket is cquilqml lvith a nose 
fuzc and a circular tail fin. It nieasurcs 2 fwt ly4 
inches in length. 

d. ITSAVY ROCIXT LA1~KCIlEI; (lirlkCtl’rl.7i,CY~CY 
43 or Piippclrcu). ( 1 ) GcJzrv-al cl’c~wiprioll. x 
heavier *version of the Ziaiz~tcllrallsi~r~;i~.~~.~~~, this 
weapon fires hollow-charge rockets ag:r;iinst tZlllliS. 

The barrel, mounted on a two-wheeled, single- 
trail carriage with protective shicltl, has a simple 
hinged breechblock with striker mechanism. No 
traversing or elevating xvheels arc’ lmwitletl on 
the carriage; the gun must be held at the required 

elevation by a spade hantl gyil) ;iii(l m:lnunlly tra- 
vcrsctl on a traversing slitlc. The I\-ealmn has a 
front sight ant1 au :~tljusl:~l~lc ~-ear sixlit mounted 
on the bnrrcl. The rc’ar higIlL ih gr;ltluatctl from 
1SO to 700 nict~r~ 1 105 to 7C1.y !xuI~ J. ‘I‘lli> ma) 
nwaii that the wcal)on call 1~. 11.5ctl iii aii antip- 
s~miiel I&! 3S ii 1110r~X :lt !Ollx. I-;cllgcS. 

(2) C‘iltri.clc-fc~ri.sfics. 

Caliber . . . . . . . . . .SS nim 1’3.5 inches). 
Length, o\-cl--all .‘) ivct 2 iiiciics. 
\!‘eight . 170 ~,~,un I c b I ;11’1)t-l)xirn;ct~,l~). 
\\Ytlth of carriage, . 3 icvt 312 inches. 
li<+lit 0i 1~1rrcl . . . . . . 1 foot 6 inches. 
J,:lv\-atilui . . . . . .--1s” to + 1.5 . 

(3) Lf,il~rrl~rtiiiorl. The proiectil,~ is an CscS-llllll 
hollc,\\--ch;ll-g~ rocket silllilar 11,. 111~1 uwtl \\.ith tlic* 
z2tr~~~i~~/r~ci/rc~~r~~ii~ll~s~~, InIt \villl a liash cap in the 
ccntr,r of ;I rinlmvl IK~x~ tittilq o\vr tlie cntl of 
the stal)ilizinp tins. I‘liv r1t11111(71 l~;Lw sc’r\‘c’s as ;I 
cartritlgc, case and remains in the breech after the 
projcctilf, ha5 Imii tii-etl. 
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Section III. MORTARS 

I. General 

The &~-mans began the war with two principal 
mortars: the .50-mm and 81-mm pieces as com- 
pany and battalion weapons, respectively. They 
found, however, that these weapons did not match 
the mortar fire power of their enemies, particularI\, 
that of the Russians. Two principal measures 
were taken in an effort to correct this deficiency. 
A short Sl-mm mortar was developed for use as 
a light weapon to supplement the SO-mm piece. A 
copy of the Russian 120-mm mortar, which far 
surpassed the performance of any Gcrmnn mortar, 
was adopted. 

I;igttvc ZZ.-.5 cm Irichtt~r Gmnutemuerfer 36. 

n. Sl-MAC ~IIOKTAR (8 cm Srlrwerer Gmnaten- 
wwfw 31). ( 1) Grllrral description. This 
n-capon is the German equivalent of the U. S. 
81-mm mortar 1I-1. It is a smooth-bore, muzzle- 
lontl~tl \I-capon I\-ith ;: Iiscd firing pin. The cle- 
vatmg, traver.-ing:, :u~tl ~‘1-c l.\+lc\-eling mechanisms 
are oi con\-viitioli;ll tlr.~i~r~. 

2. Light Mortars 12) (‘lfurtrrfr,l-i.rtic..\.. 

a. 50-11nI fi~ORTt\R (5 CIFL Ixichti.v Grailale+ C‘alil)c,r $1 .-I mtn (~3.10 inches). 
w,crfcr 36). (1) Gellcral description. This is Total It-tight . . . . . . . . . . . . 124 pounds. 
a muzzle-loaded, trigger-fired weapon used solely Rlaximum tra\-er>c, . . . . . . . . . . . . . . . . 14”. 
for high angle fire. Elevation is adjusted by an Is:lc\ ation . . . . . . . . . . . . . . . .40” to 90”. 
elevating arm attached to the baseplate and sup- Jraximum ranges firing HE shell 
porting the tube, with provision for both coarse Alain prop~lliq charge . . . . _ 591 yards. 
and fine adjustment. Traverse of about 15 degrees 
in either direction is controlled by a traversing 

.\tltlitional cllar-::-c 1 . . . . . . . 1,094 yards. 

.Mlitional char-ge 2 . . . . . . .1,597 yards. 
arc of conventional design. Two cross-lr\,eling 
handscrcws, one on each side of the baseplate, 

~\tlditional charge 3 . . . . . . .2,078 yards. 
r2tlditional charge 4 . . . . . . .2,625 yards. 

are used for initial laying and to steady thr mortar \ITeight of shell . . . . . . . . . . .7.7 pounds. 
during firing. Rate of fire. .I0 111 12 rounds per minute. 

i 2) C‘llnvclif[.risfic.s. 

C‘alilj~r . . . . . . . . . .50 mm (1.97 inches). 
Total xveight . . . . . . . . . . . . . . . .31 pounds. 
Masimum traverse . . . . . . . . . . . . . . . .33”. 
Elevation . . . . . . . . . . . . . . . . . .43” to 90”. 
Maximum range . . . . . . . . . . . . ..570 yards. 
IVeight of shell. . . . . . . . . . . . .2.2 pounds. 
Rate of fire. . .12 to 20 rounds per minute. 

I .A) ~lmi~~u~fifio~. This \veapon fires an HE 
shell \veighing 2.2 pounds, including 4.5 ounces of 
TST explosive filling. 

11. XLu\r ,~~TOMATIC A~~RTAR (5 cm AlasclLi- 
liL~rl!/unllnt~i~crf~,~). ( 1) Gcncra2 description. This 
I)o\\-“r-“I’C.rateCl automatic mortar is almost twice 
as long as the standard 50-mm weapon. Six- 
round clips are manually loaded into a rack on the 
left side. As each round is fed onto the breech- 
block, the tuhc slides tlolvn over the shell and 
locks, releasing the firing pin. The feeding, lock- 
ing, and firing niechan~snis are electrically oper- 
ated. The mortar has been found only in special 
concrete turrets in fixed tlcfensive systems. These 
emplacements, bc~low groun(l except for the roof 
of the turret, incorpor;ltc ammunition storage, 
lpowc’r plant, ammunition hoist, and living quar- 
lers for the crew. 

12) .,lllinlzllrifioll. S1:mtlard 50-mm amm’uni- 
tion is fired and a rang<’ scale in the turret indi- 
cates a maximum range c)i 820 yards. 

3. Medium Mortars 
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Fipr,, 23.--8 Cl,! .rCh?t~PVCV 
(;rallc]tc.,lri’c’rfrr (Sl-?ll,ll mrtar) in artion. 

Figure 24.-a CPM scherer Gratzatenw,c’rfer 34 or 31-11!m ~~or~ii’ 
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(3) A~~z~zwzition, The HE shell contains 1.1 
pounds of TNT, and the smoke shell contains 1 
pound of sulphur trioxidc. In atltlition to the 
standard smoke and HE ammunition, another 
shell kno~vtt as the “bouncing bomb” \vas used 
with this mot-tar to provide air burst, but proved 
ut~succ~ssfttl. This projectile weighed the same 
as the standard HE shell but contained only 0.8 
pound of TKT. 

Figure 25.~-8 cm Kur,zer Granatenwerfer 42 OY short 
Bl-mm 

b. SHORT H-MM ~IOI:TAR (8 CHZ Kwzer Gum- 
atcnwcrjcv 42). ( 1) Gcllcral dcscriptiox. This 
\vc~tl)o~t rcl)t-csc~tts an atteml)t to combine the hit- 
ting power of a medium mortar with the mobilit> 
and lightness of a smaller I\-eapott, such as the 50- 
mm mortar. It is a reclucctl \-crsion of the stand- 
ard Sl-mm mortar with modified elevating and 
traversing gears. The cross-leveling mechanism 
is similar to that used in the C. S. Sl-mm mortar 
M-l. 

(2) Clzaructcristics. 

Caliber . . . . . . . . .81.4 mm (3.19 inches). 
Total weight . . . . . . . . . . . . . . . .62 pounds. 
Maximum traverse . . . . . . . . . . . . . . . . . 10”. 
Flevation . . . . . . . . . . . . . . . . .47” to 88”. 
Maximum range . . . . . . . . . . . .1,200 yards. 

13) Amllilolitiou. ‘I‘hls weapon fires the same 
ammunition as the stantlard 81-mm mortar, but 
only three incrtments fiiav I)c uwd, giving a maxi- 
111ttttt I-:~ngc of l.LOO yartis lvitlt HE. 

4. Heavy Mortars 

a. 105-,t,t SMOIC~C .\IOKTAR (10 cm Nebel- 
,wet-fcr 33 1 I I ) G‘c,lrc,?wl cl’,X?$ti0~1. This is 
an cnlarg~tl wwion of IIIL. st;lntlard 81-mm mor- 
tar. lssu~tl origitiall>~ t( I c~h~itical \varfare troops. 
it was intt’n&(l prim:lril\~ for firing smoke and 
chemical shells. nltl~ou~lt I f I.1 shells now are 
issued. In appearance 111~ mortar is almost iden- 
tical with the 81-mm mortar. 

(2) ClzaracfcGstirs. 

Caliber . . . . 105 mm (4.13 inches). 
Total weight . . . . . . . . . . . . .231 pounds. 
~Iaximutii tt-:lv~I-~~ . . . . . . . . . . 13”. 
Elevation . . . . . . . . . . . . .35” to SO”. 
Maximum range . . . . . . . . .3,300 yards. 

(with four incrc,mctits) 
1Veight of shell . . . . . . . . . .16 pounds. 

(3) Am1?2ullitioll. I!olli IIE at.itl smoke shells 
weigh 16 pountis. The I1 I< shell contains 3.75 
pounds nf TNT. . 

II. CHEMICAL MORTAR (10 ctn Nebclwcrfcr 
40). (1) Gcucval dcscriptiotl. This is a smooth- 
bore, breech-loatlctl \\.~‘a1 u 111 tr:utspot-ted on a car- 
rtage front I\-hich it catt IJC f~retl. The mortar is 
of nlotiobloc constructioii. ‘lh unusual breech 
mechanism is so clc5igtl~tl tint llic movement of 
the operating linntlle catt\c’s the rvar of the mot-tat 
to ride over tlw breecltl~l~~cl~. I\-hich is secured to 
the frnmc. A1 I)ulTer cylill(lcr is located internall!- 
on each sitlc of the frantic. tlic, 1)ulTc.r pistons being 
attached to tlt~ sitles of 11~ I~r~cchl~lock. The car- 
r~agc is cott~t rttctc,[l 0i .ILY 1 tttlittg and providctl 
with clc\atilig ;11t(l It-a\ I i-iilig gears and a sigh- 
ing arrang~titcttl. 

( 2) Chavactc74stics. 

Caliber . . . . . . . 105 mm (4.13 inches j. 
Total L\ eight . . . . . . . . . . . . 1,708 pounds. 
~lasirtiillil tr:i\.(‘r~~~ . . . . . . . . . . . . . . . 14”. 
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Figwe 26-10 cm hrcbclwrfcr 40. 

Elevation . . . . . I : . . . . . . . . . . 4.5’ to Sj’. c.‘. lO.:-~rsl T-r\i.r, lj1.1.1 ‘~>I: 1101a~\1< (10 C-J// 

Xlaxiiilulrl range (I I I< 5hc!l ) h,7SO J-nrtls. l.c~iclitc~ l/~ii~l~~t~; ‘/‘r/i-i/i 1. I j (ii lic,rtr! dC,scrip- 

\Veight of I TF. shell . . . 10.1 p0~Illds. tiou. Tlli.s I~IOI-~~I~ in iilcwq~, ~1-;11ul ill u~~~i~rground 

13) iluznlu~qifio/~. This mortar fires both 111: dvfensi\ C- .ivbtc,111... ~1‘11~ 1111 ~t.l:~r itself is located in 

md smoke projectiles. 7‘llC SnlOliC SlltZll C-CigllS tl1c q’pc” c‘olll~,al-rlllcllt oi \ I;~r,qc. c~!~lintlricnl cm- 

0.5 11ot1tl~l more than the HlC shell. ~~l~~~~~c.1~1 all,1 i. (‘I ~~ril~lc~lt~lt 3 11(,11 I-CYI r~scept for 3 
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sniall firing aperture covcred by a steel shutter. 
‘Ilie lower conipartnient is wet1 for storing am- 
munition and housing the crc’\v. i\mmunition is 
carried up to the nior:k~r on a con\-c’yor belt and is 
lllallually loaded. 11 T ic nlortnr is a smooth-bow, 
breech-loatlctl weapon, fittetl \vith a setxiautoinatic 
l)rwch ni~chnnisni, horizontal sliding brccchblock, 
and h\-tlro])neuiiiatic recoil system. ‘I‘li~ niortar 
tulw is held in a cratlle which may be raised and 
lockctl into firing poGtion. The trn\-ersing nlech- 
nnisni is arrang~~l so that turning the traversing 
hantlle rotates the entiw fiyliting coni~srtnient. 
Is‘irc normally is con:roll~~l vlecti-icall!- from an 
ckcr\-ation lwst, but also cat1 be Contro11~~d b\ 
means of a periscope in the fighting conqw-Went. 

(2) Characteristics. lktnils of the character- 
istics of this \veapon arc lacking. Limits of ele- 
v;ltioli arc’ -1-5 t1egr~e.c. to 90 tlty-~~.~. 

( 3) rf nunz~~zifio~~. ~Irnniunition fired is tlxs 
b:knlcI ;ls tliat used with the 10.5nini smoke niort;lr 
( ~\‘~l~~kwfw 40) but nith difierent charg< 
weights. 

I,‘iguuc 27.-12 cw G‘~irrlat‘./l~cerJcv 42 or 12O-~~~~~c tlwrfcrr. 

tl. l-70-.\1\1 ~IOl<~.\R f~ 12 ct71 (;rarlafrllr~l~r~(,r 
43). ( 1 ) Gcrl~ial tr’cscripliorl. This is a virtually 
esact Cknxtn copy- of 3 stan(lar(1 Russian weapon. 
The mortar itself is of con\cntional construction 
and consists of a lube, a cifcular baseplate, and 

a l)ipo(l. It has 111c :irlvnntnge of being highly 
111~11 Ii!?. Ill J\\.C’\.c’I , hincl. it is ecluipped with a two- 
I\-h~clctl, (l111~.1,1\. att;lcl~~.(l axle, and the bipod is 
carrictl c~I:~I:!~ccI to 1111, mortar ready for action. 
The \\-~a1 I( 111 ~‘;in 1~ cl~~ickl!. to\vcd or manhandled 
into ;I II<‘\\ til-itlg 1)o’llillll. ‘l‘lle heavy shell and 
1011g 1’;lll,yc’ c ti 11li- I\ ~~~~~01i provide a type of fire 
support c~~~~l~~tr;tbIc \\ ith that from the l&?-mm 
fiVld llo\\-itzcl~. 

(2) (‘llt7).,/~./~,i,i~s(i(.S. 

(‘:llit)vr . . . 120 mm (4.7 inches). 
Total \\ ci:ht . . . . . . . . . . . . .616 pounds. 
~I;~S~IIIU~I II-~\ I’I-\C , ‘ . . . . . . . . . . . . . . 16”. 
lil~\arilm . . . . . . . . . . . . . .45” to 85”. 
hlasillluln range . . . . . . . . . . . .6,600 yards. 
J\.t!igl1t C,i >lleli . ” . . . . . . . . . . . .35 pounds. 

(3) Anillcffuitiorr. ‘l‘his mortar fires four 
tvpc.; of I I I< pr~~i~ctilc Y 

~;~.cJwL, 2X-‘0 f ii! It.ic1rlt.l i.~rtlrrir~~.c~,~i~~~~r light spigot 

e. 20O-l\z~r l~I~;II’l’ .b1’1(>0’1‘ ?LlOItTAR (20 CltZ 

I.ciclltcr l~c~lirrl~!l.~;l,c,~~‘~,~. 1. I 1 ) Gc.tlcral dcscrip- 
iiou. Tlli~ \\ C:I~)O~I ccul~i~t~ of a hipod. baseplate, 
spigot, ant1 .il)igc)t ;tr111. ~l‘lic b:wc$ate is of con- 
vc.ntional C;(.IY~I;III t1~,i:11 a11(1 is provided with a 
socket to r<.cci\ cx tllci II~I.v-c;~~ knob at the lower 
cntl (Ii tlw sl)igot. 1‘11~ l,il)otl is similar to that 
uwtl \vith tlw Sl-liliii 211~1 1 (I.;-nim mortars but has 
mc~rt’ IJO\\ rl-iul ~hocl~ ,!I ~~oI-Lws. The spigot is in 
the i0rnl 0i a dr;~\\ I! -IC.V~ tube reduced at the 
louver end lvhere it is ~llr-e&d to receive the sup- 
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porting arm. Two insulated electrical contact 
plates are located above the supporting arm and 
arc connected internally to a contact tube running 
to the upper end of the spigot to contact the elec- 
tric primer of the propelling charge. 

(2) 

(3) 

Cllaractcvistics. 

Diameter of spigot . . . . . . . . . . ,3.5 inches. 
Total \\-ei:ght . . . . . . . . . . . . . . . 205 pounds. 

Total traverse . . . . . . . . . . . . . . . . . . . . . .5’. 
Elevation . . . . . . . . . . . . . . . . . . .45” to SO”. 
Maximum range . . . . . . . . . . . . . 766 yards. 

(three increments) 
Weight of shell . . . . . , . . . . . . . .46 ~OUIIC~S. 

Anz~~zwzition. This mortar fires HE or 
smoke projectiles. The HE shell contains 15 
poumls of amatol explosive. Reports indicatr am- 
munition known as the “harpoon projectile” is 

also used. This shell is said to project a cord and 
grapnel with which to clear nllllcs or n&works of 
charges. 

f. 380-hsnf Hun Srr~o~ \I~RT.\R (3s cm 
Scllwcrcr /~a(~1(1l~Jsi~‘~.).,/‘~~~. i I 1 (;t,/rcr-al tlcscrip- 

tion. So tIctails of this \\-C~~NIII arc’ available, its 
existence having l)~en t,~tal)li~l~ctl fr01li itlcntifica- 
tion of a 380-111111 III.: sl)igot shill. ThiS mortar is 
probably an cnlargctl \,ersiull of the 2UO-nlm 
\VC:~pUll. 

(2) Cliartrrt~,l.isfit-.c. 

Diallletcr c ,i -j)igot . . . . . . . . . .6.25 inches. 
JIYeiglit of bh~ll . . . . . . . . . ,331 l)ouIl(lS. 

(3) Allirjlu/rificlll. lk11h I I I: nrl(l ~lnok~~ aIll- 
nmnition are tirctl 1)~ tllib 111111-1;11’. I‘ll~~ II I< shill 
bursting charqc \\,cxig 1s -1 < 110 1)~~Illl~l~. 
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Section IV. ARTILLERY 

I. General 

a. DEVET.OIWIW~. The G 1 - ct mans, coniparativ~l~ 
speaking, neglcctetl their artillery during the Carl) 

stages of the war and since have been compelled 
to give increased thought to it. The German con- 
cept of modern war in 1939 was that of the Illitz- 
kvirg or “1,ightning JVar”, in which armor and 

the dive bomber jointly were to dominate the 

battlefield. The enemy was to be softened up b! 
bombing and smashed by the tanks, and artiller\ 

scarcely had more than a subsidiary role. The 
B’litzkricg was successful against inadequately 
equipped armies, but the gradual recovery of Ger- 
many’s enemies and the complete bankruptcy of 
the “Lightning War” theory have compelled the 
Germans to attempt a refurbishing of their artil- 
lery doctrine. 

1). DIVISION ARTILLERY. The division artiller) 
weapons with \vhich Gumany started the \var 
\vere all of the “18” class (10 cm Ir,. /:.I/. 18, 10 

cm K. IS, 15 cm s. I, .!!. 115’ j, and all these guns 

are still standard. Vari~ 111,s r,sl~<~rimcnt;tl modifica- 
tions ma\- bc stantlartlizc~cl e\-entually as “12” 

series, but no fundalncntal redesign of any of 
their weapons appear> to be contemplated at 
present. 

2. Infantry Guns 

a. 75-3111 LIGHT IKF~\ITTRY GUN (7.5 CIM le. I. 

G. 18). ( 1) Gcnrral tlt~scviption. The 7.5 c~ta lc. 
I. G. 18 is an infantry close-support weapon firing 
in both lower and ul)l~<~ rt$sters. It has a box- 
type mount on ptt~um:tt ic-tired disk wheels, and is 
fitted I\-ith a shield. -1 modification, the Ic. Gcb. 

I. G. 18, has ~vootlen-~llol;ed wheels, a split tubu- 
lar trail, and no shiclcl ; this Torsion has Similar 

performance and is ust II Ijy airborne troops. 130th 
models have an unu~u;~l tul I(‘. ~~iica~tl iii :t slipper 
block. Operation of the, l~r-c~% m~chnnisnl causes 
the rear of the tul)r 1~1 !-i~ c,lcai- of the block for 

loading. 

Figure 29.-7.5 cm le. I.G. 18 (75-mm light iafantg guni in al-tfou. 
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(2) Characteristics. 

Caliber . . . . .75 mm (2.95 inches). 
Length of tulx. .34.75 inches. 
LZ’cigllt in xtion. ,880 pounds. 
Maximum I-anpc. .3.000 1 :ir(ls. 
Muzzle vclority. ,725 feet per sc~cont!. 
Traverse .12”. 
Elevation . .--10” to + 73’. 
Traction . . .RIotor- or Ilor<c-(lKl\\ 11. 
Mountain version, . . Six pack loatls. 

(heaviest 165 poun(l.). 

(3) rfnl~~~cofitio~. HIS a 11 (1 llollo\\--cllal-~~~ 
rounds are .fired by this gun. The I IT: rountl~ 
\I-dgh 13.2 ant1 12.13 pountls. 

b. TS-nrnr INFANTRY GUN (7.5 CIIC le. I. (;. 3T 1. 

( 1) GL’I~L’Y~ dcscri~tio~ The 7.5 CIJL 1~. I. G. 37, 
formerly called 7.5 cw I’nft 37, consists of ;L 7.5- 

nxn tulje, 21 calibers long, on the 3.7 CIJ~ PO?< 
n10Ll11t. The gun has a four-baf& muzzle brake 
which is square in cross section. 

(2) Chur-nctwistics. 
Caliber . .75 mm (A’,5 incllcs). 

Length ol tul)c. 5 feet 1.95 inc-llcz. 

\Veight in action. . . . 1,124 poun(ls. 
Maximum rally (\\ith trails tlrq in 3 Feet to 

increaue clc\ation) . . .5,030 yartlx 
Muzzle velocity. 1,165 feet SKI- second. 
Traverse . . . . . . LJIKI~Y 60”. 
Elevation . .22” 30’. 
Traction . . . . . . . .Horsc- or motor-drawn. 

( 3 ) 1 I/il/rll~//itio//. I II,. ;LIIC/ i t ~ilr~n m~,l~;t~-g~ 1,1-u- 

jec.lilr5 a~-c’ firc.tl. ‘I‘ll<,\. ;~i-c‘ i(l~ 111i~.:il II I tllo\~. u\cxl 
wirh thr 7.5 i‘jii i,,. i.6.. I,\‘. I IIC In 11111u mc,h;lrge 
lm)jvclilc \\-ill lxwelixtc 7.i 111111 (7.95 inches) at 
.iO tlcgrces from norlilaI. 

c. 150-ar~r I II~AYY IsI~.\s~II:~~ C;i.s I 1.: cm s. 

I. (i. 33). / 1 ) GCriLYol dc~.rcl-i/vioU. ‘rh 15 ~9~2 
.s. 1. !i. -7.3 is a ~tantlartl it1 i;llill-!- ~\-rapm. I\-hich 
can IIC u.5ctl for high- c ,I- lo\\--a~~!:lv tirca. ‘l‘lw tube 
i> ~l~cn~r~lrl~~c. \\.ith ;L I~~~~-izo~ltal -liclillc I,1-~~~~chblock 
:1nc1 czmi-itl::~ c‘i1.c rJl,lul~;Llll~1!. .I‘lic I)ice is 
I~IC,UII~C.~~ OII ;I t;\~~,-\\i~c,~lc~l i ,I I-!;I<<J \vi111 a box 

trail. l<c~ccntl\- tlli- gull ll,rz ‘1~ ~11 ~--IIIYI I\-it11 a 
:.ticl,: l)o~iil~ 11~~1 ;L;::lill,t \\II-I ..1111 Illillt.lic.lclh 

I 2 ) (‘fltii.~lc~l~~i~;.Ct;~..‘. 

(‘xlihcr . . .ljO illi 1 / .: ‘1 ill~.li~.~ ). 
IXII~III (Ii trd~.. _. . . .5 feet, 4.5; III&( . . 
\‘,‘Cl~lll 111 ;i(.Iilill. . . . .3,3m ]11,111111-. 

hl2ximllm I~;~IY(’ C I II-) .5,1-W ! ,I]-I!<. 

illur/.l~ \ ~~I(K.I:~ ihi iL < I ,‘(‘I ‘k cc JlC11. 

‘I‘rnwl-s-l 11 I .;’ 
I.lc\-nlii::l .(I I,/ ; ) 
‘I‘mctioll ,I II 11-v II 111~ ,I( 11. 111K1\\11. 

( 3 ) . l/////ll/l/i/i,i//. I I I,, ;111s! \I,,( II\<. ~‘l-“jc’~~liIc- 

arcs tirvtl. ill :ltltlltioli 11, ;I .btic~I, Iwi111r. I’r~j~~~~ile 

weights :IYC : I I I,:, S-l ~)01111~1~ : -llloI<~. S,? p~“lllds ; 
ant1 stick l~~i~il~, 197 pmti~l~. 

Figfrre 30.-15 091 S. IL. 33 (GO-wrjl hcwy iufn~tvy gun J shi,~iii!j /MY /WI: 
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Figure 31.-7.5 cm Geb. G. 36 (75wm ~l~ouutabc kowitzcr) rcitlz pcrfomt~~d ~.yllrrrlvi~.cll IIIIC.~C brake. 

3. Mountain Guns ( 2 j Cllcl,.irctrl-i.ctii..c 
A. ;.??iIV ?dOUiYTAIN ~<O\VITZEI: (7.5 [‘III (;rb. Cnliber . . . . . . . . . . . 75 nlnl (2.cJ.3 illchrs), 

G. 36). ( 1) Gcucral description. The 7.5 C/J/ Grill. lmqth oi tulx.. . .5i II’) itlcllc-. 

c;. 36 is the standard German lkht moullt;lill \\-cigllt in articnl, I.ClSCl ~il1l11ldi. 
u 

howitzer. The n~o~~obloc tube map be fitted will1 

either a baffled or a perforated cylindrical muzzle 

brake. Coth the buiTcr and recuperator arc bcI(~\\ 
the tube. The breachblock is a horizontal sliding 
type, and the mount has split-box trails, solid 
rubber tires, but no shield. The howitzer may be 
quickly broken down into 11 pack loads, the 
heaviest of which are the tube (249 pounds), and 
the cradle and recoil system (250 pounds). 

\lnsilnum rapq:( lil.lOl) !;II-c~-. 
.\lu77lc \ I lOc.il~ l..iir; i(.Lt 11~1' WOIUI. 

T~-;l\.crsc a- 

I:l~vaticm -8 ,l, -1~ 71)‘. 
Traction I l~,l-+ll1-a\\ II. :lctl~:ei, 

01. pack. 

(3) .-frr~r~~~~r~itio/r. I I I< alltl hollowcharge pro- 
jectiles arc tiretl. 771~ I1 1; projcctilcs weigh 12.6 
pounds, and 12Sl IHJIII~CIS. The hollow-charge 
projcctilc neighs 0.75 ~muiicls. 

Figure 32.-10.5 cm Gcb. H. 40 (105run wouutaiu lzox~itz,~Y) njitll tionFl~,~h~pl~~ Irru.zzle brake. 
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b. 105-~~ MOUNTAIN HOM.ITZER (10.5 CM 
Geb. H. 40). ‘( 1) General description. This 
weapon is the latest German mountain artillery 
piece to appear. It is fitted with a double-baffle 
muzzle brake with wide side flanges, and has a 

horizontal sliding breechblock and cartridge case 
obturation. The split-trail carriage is mounted on 
light alloy wheels. For transport the weapon is 
disassembled into nine loads, the heaviest of which 
is the barrel and muzzle brake (551 pounds). 

(2) Characteristics. 

Caliber . . . . . . . . . , . . .105 mm (4.14 inches). 
Length of tube.. . . . . . . 11 feet, 3.4 inches (in- 

cluding hretch ring 
and muzzle brake). 

\Veight in action. . . . .3,660 pounds. 
Maximum range.. . . . . .13,810 yards. 
Muzzle velocity.. . . . . . .1,870 feet per second. 
Traverse . . . . . . . . . . . * . .50” 40’. 
Ele\-ation . . . . . . . . . . . . .- 4” 47’ to -C 70”. 
Traction . . . . . . . . . . . . . .Usually carried hy 

horse-drawn cart. 

(3) A#zt~m?~itiolf. The 10.5 cllt Geb. H. 40 

fires semi-fixed Ill<. smoke. star, and hollow- 

charge ammunition. The HI< projectile weighs 

32.6 pounds. 

4. Airborne Recoilless Guns 

a. 75-hfhf i~IRI3ORSE r\F.COII.I.ESS GVN (7.5 Cl92 

L. G. 40). i 1) Gcr~cral d~~sc-rip(io~~. The 7.5 

cm L. G. 40, formc,rly knolvn ;L- the 7.5 CN L. G. 

1 (L) R/I., needs no recoil nlccllani~nl. The breech 

is designed to elitninatc~ recoil I )J. clllitting part of 
the propellent gasps to the real-. \\-eight has been 

reduced considerabl>- by constructing the carriage 
largely of light alloys, and the x:1111 ni;~p bc dropped 
by parachute in t\vo \vickrsr cclnl;liners. The thin 
horizontal sliding breechblock is hand-ol)erated. 
A Venturi tube extends front the rc‘ar of the 
breech which is boretl to allc I\\’ g:is~> to escape. 

Light rnrtal clisli-1!-l)c \vhc~l~ ;irt’ liitc.cl to the 
mount. 

VI l-22 

Figure 33.-7.5 cllz L.G. 40 (75~mm airborn.e recoilless gm) showing hrcccl~ II~P~~!, “11 CIIS 
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-Y--” - - _ _, _. . 

Figure .%.-lo.5 cm L.G. 40 (10.5mm airborne recoilless guu) in traz,cclilz!l position. 

(2) Characteristics. 

Caliber . . . . . . . . . . . . . . .f5 mm (2.95 inches). 
Length of tube includ- 

ing breech ring and 
jet . . . . . . . . . . . . . , . .45.28 incbe~. 

Weight in action. . . . . . .321 grounds. 
Maximum range (HE) .8,900 ynrtl< (cstimntetl). 
Muzzle velocity (HE). 1,23S feet IKY- secon~l. 
Traverse with elevation 

-15” to + 42”. . . . .30” rigllt :mtl lcit. 
Traverse with rlcvation 

-15” to + 20”. . . . ,360” rigllt an(l left. 
Elevation with traverse 

of 360”...... . . . . . . .--15” to + 20”. 
Elevation with travcrsc 

of 30”, right and left.-15” to + 42”. 
Traction . . . . . . . . . .Airbornc. 

(3) --11mmitia1z. HI;,, APCI?c’, antI hollon - 
charge projectiles arc’ fired. Projectile weights 

are : HE, 12 pounds, APCBC, 15 pounds ; hol- 

low charge, 10.13 pounds. The hollow-charge 

projectile will penetrate 50 mm at 30 degrees from 
normal. 

b. ~O~-MM AIRBORNE RECOILLESS GT;N (10.5 

cm L. G. 40). (I) General descriptinn. The 

10.5 cm I-. G. 10. formerly known as the 
10.5 CIIZ I,. (;. 2 Kp., lil,c. ~hc 7.5 czzl Ia. G. 40, has 
a jet at the rear ior Ihc, escape of part of the pro- 

pcllent gases instcatl oi a recoil system. There is 
no brecchblock. Tll~ tiring nlechanism is operated 
from thy toi) of th<, I~;-~Yx.II ring and the striker 

hits n I)ritlic’r in the ,i(l~ of Ihe cartridge. 12 
moclificntic~n of tliis \\~‘;L~IIIII, the 10.5 cln L. G. 
JO 2. alho c.sisls 

I 2) C‘litrrac-frrisiics. 

Caliber ,105 mm (4.11 inches). 
Length of tul~c, incl11,1- 

ing jet. .(I f~,t. 3 ~II<.IK,s. 
\I:eigllt in :wtion. .P55 ~~~untli. 
Maximum rn~~xc’. .8.1# J :lr(ls. 
Muzzle velocity (T-11:) 1.009 Ic.et ~wr second. 
Traverse .SO”. 
Elevation . . .-15” to + 40” 30’. 
Traction . . . . . . Airborne. 

(3) rlnZIILiflzitioll. IIF and hollow-charge 
projectiles arc’ firctl. The IMW of the cartridge 
case has a circular bak~~li~c disk which is destroyed 

\vhcn the gun fires. 1’~ )j<sctilc weights are : HE, 

32.63 pmmtls : hollow ch:~rgr, 25.88 pounds. 
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c. 1Oj-,,,, L\~~~~~~:x~ RECOILLESS Gr.r / ICI..5 

cm L. C;. 42). ( 1 ) Gcwcral dcscripfio/t. ‘I‘ll< 

10.5 C11z Ia. G. 42, formerly l;noUx as the I,. (;. 2 
Xlt, differs from the 10.5 cuz L. G. 40 in that it 
has a horizontal sliding breechblock bored for the 
passage of gases to the rear. The mount is matlc 
of fairly hea\-y tubing, and is designed for rapid 
dismantling and reassembly. Coth air and pack 
transport are possible. A variation, known as 
10.5 con I,. G. 32/l, differs in UGght i l,l’Jl 
~,wu~~~ls). It USC’S the mmc rmge t::blcs. 

12) Cllavncfrrisfics. 

c, I’1 A 1xr . . . . . . . 105 mm (3.14 inches). 
Length of tulle.. .6 feet, 0.28 inch (it~lud- 

in:: jd). 

TM-E 30.451 

\\‘eiglit 1x1 activn. ,121, ,‘, ~~ili~l-. 

\laximum range (HP:) .S,OV-i J, ,171. 

!bIuzzle velocity.. . . . . . .l,O’N It ( 1 1~ !- SC ~-0t1~1. 

Traverse . . . . . . . . . . . . . .360” ;,I t.Iv\;t~ic,~~s ,,j, to 
12’ ; 71” 15’ 111 t,leva- 
tion; 11ver 11”. 

Nevation . . . . . . . . . . . . .15” to 17” 33’. 

Traction . . . . . . . . . . . . . .Airbol-ne or pack. 

i 3) r2wnxnifiOn. This ~nqon fires HE, hol- 

Ion-charge, sxnolie, ant1 TI 1,: iiiwntlinry projcctilVs. 

The projectile wqight- arc’ : I I I :. .3’..% pountlS : 

l~~lluw charge, 26.62 alit1 27.17 1” ~1111~12 : Snloke. 

32.36 pounds, and 1 i 1.; illcclltll;lr>.. .i,i..i.? ~)OLIIIC~S. 

I;iqlLre 35,-I<iyht fro?lt z&w (top) 10.5 CM 1~. 8’. H. 18 (M), tllr .stcwdtr~tl tli~~isiorml fic,ld clrtillt*vy Iloii’ilr.ir -,,dz lii~d; 
bralic , left recw aicw (bottom). 
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ITiglm 36.-10.5 CM 1~3. lT.11. 1S (IU.~-IIIIJ, fi~Vd IEOWI~~CY), till, sirl~rtt~rrtt dir~isi~~ii~li fi~./tl clrliilti.rg hwitxr. 

5. Field and Medium Artillery 

3. i5-AIM I;II:LD (il.9 35 (7.5 cl;! i;,,lt/ I<UJIOH~. 

38). ( 1 ) Gr~lcrtrl drscriptiou. This gut1 is Oi 

con\-cnlional design, with a scminutotnntic hori- 
zontal sliding breechblock. X slotted cylindrical 
muzzle brake is fitted lo the niotiol~loc lul)c. ‘l‘lic 

h\-drol)ileuiiiatic recuperator is above the tube, 
ant1 the hydraulic buffer below. Equilibrators 
are spring type. The carriage has split trails of 
ri\.ctctl box construction and artillery wheels. 

(2) C‘lrurncfcristics. 

C;dil)er . . . . . . . i.5 mm (2.(/S inrlws). 
Ixtq:th of tulx. .9 feet, 3% inches. 
\\‘eight in action. .3,136 pounds. 
Maximum range. . IL.570 yards. 
iLluzzle velocity. .1,0x5 ICY? per S~~(.lIll~l. 
‘l‘ravcrsr .SO’. 
l~:lrx-:~lion .---.5 ’ to -1 -l5’. 
‘1‘1~action . . . .Trxtor. 

i 3 ) 1 IrrLliiutlitiorl. I-\\-0 1ype of 111: Shill X1(1 
one Itollow-charge shell are fired. The HI: sltell~ 
\veigh 12.S.S pounds and 13.88 pounds, and tltc, 
hello\\--charge, 10.07 pounds. 

1,. lo.;-,,,I FIELD IIOWITZER (10.5 CIIL LCiCht“ 

1:~7ltl Zlaubit.ze IS). (1) Gc~rcral dcscriptiojl. 

This is the standard divisional field artillery ho- 
witzrt- tlevelopwzl during the last \vat-. It 11as ZL 

tiytlropneumatic recoil system and a heav!.. 
siml)l\- designed breech mechnnistn with a hori- 
zottW sliding block and cartridge case obkrxliott. 
The first modification of the original motlel aI)- 
pearcd in 1911 when a muzzle brake of cotlv~ll- 

tional design was fitted to permit a new long- 

I-:LII~C’ ctt:tr~~, to 1,~ 1; 1.1~1, ittcrcasittg the range b\ 
1 SO0 J 3rtls. This \.c.t..yiott is l~tio\\ n as the Zc. 1;. 
Il. IS (.1/j. 1:~ 19-M ;L ~~cotid tttotlification had all- 
~~tre(I, the 1~: I;. II. lS/‘JO. The tube of the Zc. 
I;. II. 18 C-11) was mounted on the carriage 
alr-eatlx in large scale production for the 7.5 Pak 
-10 t 7’5mm :ZT gu~i). Ey tnodifying the elevat- 
ing ant1 firing mechanisnts, the rate of fire was 
iticrcnsctl, and a more &icient muzzle bralie de- 
creased ttic recoil loatl. The 10.5 CJJL le. I;. II. 
1,s (.!lj antI the 1~. I:. I/. 18 ;10 at-e ballistically 
itlctttical ant1 li;~\ c’ tli~, \;tttl~ firing t;lt)l<.s. 

( 1 ) (‘llor,~t~-/~,ri.\/i~..~ ( oi Iii..; fill I,> I-. il. ICY ‘iii). 

c;t1i11cr . IfI.< mm (4.14 ilK+~~S). 
l.~Il,~lh 0, 1111l~. Ill ic.l.1. S.L;_’ in~.hc~ 

(incluillng Ill-ct-ch I ,112 
;1ml tllu//lc Il1-ali~ j 

\\‘t.igl11 171 ;ic.tiotl. ,-I..iii ~l”1111’l~. 

\I:lsllnllrll 1KL11”1’. I.i,-ISO J al-ilk 

\lUZ/lC \ CIIK.ilJ l.ii-’ icTr ,‘,‘I- \,YYlntl. 

‘I‘Kl\ cl-c\ ill 

i~:l~\;cli,l!; i,- IO -IO’. 

‘rr:lc.iiinl ‘I‘lKtr-I< tr. 

1 .i 1 . liliii!iciii/iclir. I I I.:, c~ti~~l~c, incendiary, il- 
Itttttilt;ltittc:. ~I~o~J;I~II~~I;L. hollo\v-charge, FIE sabot, 
;intl .\I’ s;il)ilt shells :II’C fired. (Sabot shells ma\. 
not 1)~ firc,tl from guns quipped with existing 
iituzzle hal~w howc\w-.) The weight of HE 
j,rojrctil,,s is .32 ~~outt~1~. 11 ounces. 

C. 150-~1~ ;\le~)rr-~ HOWITZER (15 cnz s. F. 
ii. 1,s). 1 1 ) (l’l~~f~.~(/l tlc,.scr-ipfioll. The 15 cw 
.c. I:. II. IS is ttics statltlartl divisional artillery tne- 
tliutn tio~vitzcr. \vith 111~~ same mount as the 10 CttZ 
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Figzlrc 3i.-~1.5 cm s. F.11. 1S (IX-rrrur rxcn’iur,l hoa~it.:cr) i/r firit/</ pc~~ilioil 

Figure 38.-15 cm s. F.Il. 18 (1.SIILIJL ~IL~~INIII /I<J;~ I/;~‘Y) UL IY~~JIII~~ p~s~ll~ , 

K. 18, the standard medium gun. Th(* tuh<~ is 
solid, and loose in its jacket. The manually op~r- 
ated breech, with horizontal sliding blocl~ has 
continuous-pull firing mechanism and cartritlge 
case obturation. Spring equilibrators arc fitted. 
The carriagc has split-box trails, and double-disk, 
solid rubber-tirctl Tvhccls. A new motkl of this 
weapon, called the I.5 cm s. I;. H. lS/IO, is fitted 
with a muzzle brake. The same ammunition is 
fired at higher muzzle velocity, 1,952 feet per set- 
ond, increasing maximum range to 16,511 yards. 
An s. F. H. 42, a further modification, has also 
been reported. 

t 2 ) cl;~l,.~l~‘l~,i.l.\.~/,.,~, 

(‘:dill~~I- . 150 1111‘~ ( .; ,brdl :tr~.Il~~~). 
TXII~II~ ,,i tdi~.. .li iii 7.1'1 ,111 IIt.?. 

\\‘ci:glit in acli~nl. 1?.0cw ;‘iillll~l.. 
l\tasitnum r;mg:l’. .11.6.i(1 1 .itnl-. 
T\fuzzlc 1~ lh,ciI\ l.i(l.; ‘I I pi, .,,‘<i,li I 

(\iith cll:lr-gc F) 
TravcI-w. . .60”. 
IClc\-a1iiin i .(I,’ I(, -I’“. 
Trnctic~t~ I I<,i-h ‘Jr , I :Kl<Jl.-~Ir:L\\ 11. 

(3) ~‘~l,liJllfJriiic)i?. 111-C. all~~-~~~~t~c‘~‘t~tc. L\T’, and 
smoke pry bjcctil~~\ ;L~c’ tit-c,tl. I l~x ~~~~~clil~.< \I-eigh 
95.7 po”“‘l~. ‘I‘ll<~ ~“.‘q”11~111 ,.li;~rq(~ cotlsists of 

eight incr~~mt~llts. 

VII-24 



I MARCH 1945 v -- 

I;i!llfyc. 39,--s 10 rlll K. IS (205-111.u1 rj:cdiuru ~JUII i iii firiili/ p,~ifio~l 

t;i{]lfrc7 +io.-s. 10 (‘111 k’. 18 jl~~~-lllrll lili’dll(lil 1Jlill) ;~‘lt/l trth il irr fvc~;,~ iiiii~ pdsitiotr. 

tl. 10.%,1x Jrmlr-ar (;t.s 1 .q. 10 FIJI K. 18). ~insim~m~ ~-:ir,~~‘. _‘I l.,Wl ~-,crri\. 

( 1 ) Gl~lfCld tl~~scviffioll. ‘lb 10 cm K. I(? is th(, 

standard nxdiuni gun. It has a mou111 inter- 

changeable with that of thy 2.5 CM s. F. H. 18. The 
hrcech is hantl-operntccl, with horizontal sliding 

hlocl~ and cartridge cnsc ohturntion. 

_\Tl!//lC \ ~~lOl~i1~ ‘-10 in.1 per ircoml. .--./ 
Travcr.c .hn3. 
Elf?\ ation -- I” 30’ 11, + 15”. 
‘rrnclirlll I Tor.c~- or motor-draw11 

( 2) Characteristics. 

Caliber . . . . . . . . . . . 105 mm (4.14 inches). 
Length of tube.. . . . . . . . 17 feet 11.28 inches. 
Weight in action. . . . . . .11,424 pounds. 

1 3) I~~i~i~trr~itii~u. I II-. .\I’, ;1i1(1 .\l’c‘I~C pro- 
jectilcs a~-(’ firctl. I’I-ojcctilc ITeights XI-C : HE, 

.33.S p~ntn~ls. ;ll’, 31 2.i pounds ; APCBC, 34.63 
pountl~. ‘fhrre chargtx small, mediutn, and large. 
are used. 

VII-27 



I MARCH 1945 UNCLASSlFIED TM-E 30-451 

Fiprre 41.-15 cnl K. 18 (150~vwz heavy !JUJI) 111 trtred~ng position 

e. 150-MM GUN (15 cm K. 18). (1 ) (;rmml 
d~.&,vi011. 7‘h~ 13 C/IL A. 1s 1124 the c~~:u:K~u- 
istic features of German “18” class tivltl arlillery 
design, including the r~cul~cratm- abo\~~ ant1 the 
buffer below the tube. iI cartridge case accoI11- 
plislws obturntion, ant1 the usual horizollt;~l Jiclinp 

breechblock is nm~ually opcratcd. JIVO h!-tlrw 
pneumatic quilibrators arc boltc(l to thv tub<* 
jacket. The mount is sprung on two \\hwls, ant1 
has a box trail. 

‘(2) Characteristics. 
Caliber . . . . . . . . . .150 mm (5.9 inches). 
Length of tube. . . . . . . .27 feet, 0.5 inch. 
Weight in action. .14.22 tons. 
Maximum range. . .27,010 yards. 
Muzzle velocity.. . . . . . .2,838 fret per second. 
Traverse . . .12”. 
Elevation . . . . , . . . . .-An0 to + 45”. 
Traction . . . . . . . . . . .Motor-drawn. 

(3) illJzrlrl~?7itio~z. HI< streamline, AP, and 
anti-concrete projectiles are fired. I’rojectile 
lveights are : HE, 91.6 po~mcls and anti-concrete, 
95.7 pounds. 

f. ~SO-MM GUN (I.5 CM IT\‘. 39). (1) Gemval 
dcscriptiorl. The 15 cm K. 39, a later \-ersion of 
the 15 cm K. 18, is used cithcr as a field gun on 
its split-trail, rubber-tit-et1 carriage. or as a coast 
defense gun, with its field carriage mounted on the 
turntable of an enqdacctl platform. 

(2) Charactcvistics. 
Caliber . ,150 mm (5.0 in&e>) 
Length of tube. .27 feet 0.84 inch. 
Weight in action. .13.44 ton3. 

(without platform) 
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IzI;Llillllllll ,r;,,,gc. .27.040 ‘\ ,IIl~ 

Sluulc \clc,c,it> .‘.<S.N 1, I 1” 1 1~~C~~,ll~l. 

Trav(,rbc OII x\II~~vI~. .Oli 
‘l‘Kl\ (‘T.C <,I, pl~itic11-m. ..i(lli 
Elevatioll .- 1 11 1.; ‘. 
Traction . ..\lorot- ~\I:IL\IL 

( ,i I 1 lil/illl/llifi,~//. ‘1‘11~~ !$I1 I l-l~-~~~ I I 1,: ~tt’(‘alll- 

line, anti-concrete, hcllii-,\I ‘. ;1i1(1 .\I’ ~)~-oicx?ilvs. 
I’rojvctile wigiith ;Lr(’ : I I I,: ‘,4.0 ;111tl 00.25 
pouncls ; ;uiti-coiicretc, 05.i ~IOUII(~S: sviiii-/iI’ 

99.25 pounds : A\ I’. 0’),35 po~wl.. 

g. 170-lr\I (;I.s / 17 cur I<. iii .li~~v.c~,~ /.c7,fcttr). 

( 1) Gc-rrc3rt71 d~‘~Sfl~i/viO//. 'l‘ll<~ I/- (‘ii/ A-. iu 111r.r. 

Laf. is a hang-I-aiigc. mol)il(~ gIlI 1111 iUlllC(l 011 the 

21 Cl?! .Iliir.scr- 18 ( 2lWiii11i ho\\ ilzc,r ) c;lrri;lgv. Tt 

has a built-ul) tube., antI a .wl);~r;~tc~ rvcclil nlechan- 
ism for the Iilq)vr carrin~:c~. 1: llic.li ;~lbr) mo~c~s iii 

recoil. The tm,ccli iii~‘cli:uii~lli iy ~qxv-;ttc~l iiiaiiw 
ally. ‘1‘11~ gun ha> ;L lic~rizoiil;il ~iirliiy I~locl~ ;11ld 
c;Lrtritlgc c2.e ol~I1ira1 ion. III -jlilc (ii it< \I-eight. 

ttw gun c;111 IN, [)I11 illlO x1111 1;1l,u1 0111 of acticm 
\-u-y r:q)iclly. .\ til-iiix 1,l:ili~1111 i- Iouwctl hy 
jacks. and tl1c \\-hcx~l- ;~r(’ r;li.t.il if 11‘ lit-illg. 011(x 

man. with ;L tr:til sI)ik. can tr:Ivc’i-3: the gun 360 

tlcgrees around tliib I Ilatforiii. 

( 2 ) Cllornf 1 i’ris/icx. 

Caliber . Ii0 mail (O.i’J inches). 
Imgtll Iii tutr. ._‘:: fWl .i 0 ill(.ll(.. 
\\‘ci&l in :tctiot1. .iO.ill 1011. 
Rfasi1nun1 1-;111:~. ..i_’ .iil) 1 .11-11. 

(HE: \trc:tmlincJ 
l\Iu7zlc \.etocit! .3.035 lvi t per second. 

(HI< streamline) 
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Figure 42.-17 cm K. in Mrs. Laf. (170. mm prl mounted 01% 210.mm howitzer carriage). 

Traverse (on traversing 
arc) . . . . . ..*........ 16”. 

Elevation . . . . . . . . . . . . .70” (Actually limited to 50” 
by a stop). 

(3) fl~runu~zitio~z. HE strcamlinc, HEBC 
streamline, and Xl’ proicctilcs art’ fired. The HE 
I)rojectile weighs 138 pdunds, and the HEEC, 148 
pounds. 

h. 210-1~~ HOWITZER (21 cm Miirsrr la).. (1) 

Gcrlcrul dcscriptiorl. The 21 ml A/iirscr 18 is the 
standartl heavy howitzer. The piece recoils in a 
cradle trunnion~cl to an upper carriage. This 
upper carriage also moves in recoil along a lo\l:el 

carriage. The breech mechanism is operated 
manually, and has a 111 Irizontal slitling block with 
cartridge cast’ obturation. ln action, a firing plat- 
form is lowxd on jacks and the wheels are 
raisctl; the roar of tht. trail is supported by a 
traversing I)alh. ~\li~~n Ir;t\~t~ling. a two-wheeled 
trailtr is attached to at~tl yulqorts the trail, while 
a sel)arxlc tra\-elitlg car]-iaRt. qqlorts the tube. 

(2) Chow-trrtrl.i.0ic.r. 
Calih .21(1 mm (8.27 inches). 
I~~~~tli <ii t1111t.. 21 icd -I.37 it~k. 

\\‘tgll ill ;ictioll. .i(l,710 ]“‘ulltls. 
.\lasinlllln r-a,,gr. lS,.iOU )w-(Ii. 

Sluzzlc v(~I~It~ily. i.X.3 Frvt prr second. 
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Figure G-21 cm Mrs. 18 (210~w?z howitzer) with fubc clci’utcd. 

Traverse . . . . . . . . . .16”. concthc prnjcctilc~ ;kre fircll. ;L \\dl as a fin- 

Elevation . . . . . . . . . .70”. stabilizctl, allti-c.tI1lcrc.tt. stick IIIJIII~J. ‘file HE pro- 
Traction . . . . . . , . . .hlotor-dra\vvn. jectilc \c-eigh 21’1 ~xJ~IKI~. <I:ICI 111~ anti-concrete 

(3) ~41~~nzz~mXa~z, HE strenmline and anti- projectile Zbtl poLl11d~. 
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6. Antitank Artillery 

a. 28/20-NM i\NTITASK (;LYi-.i (2.8 ~111 S. P,- ,!!I 

31). ( 1 ) Gcticral dr,sc7ipfior!. This first Ger- 
lich high velocity tapered-hot-v antitank gun ap- 
peared in 1941. The n~onobloc tube has a semi- 

Fiquvc 45.-Airborrlc .wrsion of 2.8 L-IIL S. Pz. B. 41 
(28/X-III.II~ tnprrrd-bore nnfifa~zi: gun). 

automatic breech I\-ilh hot-izotltal 5litliqq-~~ctig~~ 
block, and is fitted with a muzzle l)ralie. ;\II ait-- 
borne version exists which consists of an identical 
tube on a light alloy cradle anal two-wheeled tulm 
lar n~mnt. This \.ersion weighs 260 pounds. 

(2) Cllaractrristics. 

Caliber (initial) . .28 mm (1.1 inches). 
(enm-gent) . 20 mm (0.78 inclt). 

Ixn~t11 trf tul)c.. . . . .5 fert 7.62 inches. 
XVeipht in action. . .501 pour&. 

~luzle \cl<ikil-. . d.O(IO f(rt t1c.r 5~ cutid. 
-rr;l\-cTw 00”. 
Elevation . -so to + 15”. 

( 3) . lt~liiii/trifi~~/l. I I I< atttl ,\I’ ituttgst~n car- 
hick cor(‘j 1’1 mtitlS arca lir~~l. 1 ‘roicclile \2-ci&ts 
arc‘: III<, 3.1 ottt~c~~ : am1 .\ I’, 4.6 ottnccs. Thea 
.\I’ mitiiutii~iott \I ill 1~~7t~~trxi~ 53 t11111 (2.09 
inclw ) a1 -!( 10 !,:lr-(15, .iO tlc~grcc~s fronl normal. 

b. ?)-\I 11 .\\Tl’l .\S I\ ( ;I’S (.:.7 ctll P&T). (1) 

(;~‘1/(.1.0( ti~~scl~i~tiorr. I .( rrtti(.rl!. the main C;crtttatt 
:ttttit;ittli gtui. Illi IVC;L~ 1011 is 5lill likely to bc met. 
.II) 40 :mittittttitiott g! I c’s tltv gun a r~asottal)lc 
I)~ttctrnti(:tt Iu.7-for-ttt;ttlc.~~ ;tt r-a~t;:cs ttp to 400 
yar’ls. The tirc~cltl~lo~l, is hoi-izotit;11 slidiilg type. 

and tlt(, slticltl is :t l (;-itit. armor plate. 

i-7 j (‘i/cll-c~cr,~~isfirs. 

C:llilw ..<7 tnm ( 1.15 illchcs). 
T.nlwll 0i ~IIIIV. . T i, i’t 5.52 illrllc,.. 
\\~ci~:hl in ;~~.tioi~. ‘JTO ~“lll1l’l\. 
.\107/lh \rllility i.\l’4(1) .c,4.;ir I-WI ,)(‘1’ ie(.ol,([. 
JlUZ/l<~ \t~liKGty c.\ I’) -‘.c,/T it vt prr ..KYl11(1. 
‘rravcl-?c . . . w, 
Elevation . . . . . . . . . . ASP t0 + 25”. 
~l‘r;i~~ti~Jn . . . .\lotor-(It-a\\ n ; carried in 

truck ; airhort~e. 

1 .i J . lii!ii/ii~iifi0//. I I I-, L\I’, and AP 40 pro- 
jt’c.lilt3 21-c lir(,(l. ;lS \\-(.I1 as :t hollo\~-charge stick 
I)(JIII~). J’roj~ctile weights at-< : III<, I.38 pounds; 
11 1’. 1 .5 pC;UllCl5 ; tlllC1 .\ 1’ 40. 12.5 o1IrIces. The 

stick IJotnb, 6.25 im1x.s itt cli:ltttc.trr, \vcighs 18.75 

~“‘Ul”l,~. T~‘ctictratiott 01 lioti1o~cttcous armor at 

-100 yartls;. 30 ~kgrc~c~s it-, ,111 7lf)t-tttal. fit-itlg yip .$() 
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I;i,quvc #I-3.7 (‘1,~ l’ok (37.urlH mltitank ylcll), . j till /J& 3s (.%IIIIII t~~~t~~t~~~k gull), md 7.5 1‘111 i’ak 40 (/J-111112 
mtiluilk {JlClZ) (frorat to rear). 

ammunition is -I9 mm ( 1.93 inches). ‘1‘I:e stick 
bomb will penetrate about 6 inches of homogcne- 
OLIS plate. The range at which a moving target 
may be hit does not exceed 150 yards. 

c. 42/28-~&l ANTITANK GUN (3.2 ~111 le. Pah 
!l). (1) General description. The 4.2 cuz Ic. 
F’ak 41 is the second of the tapered-bore nnti- 
tank gun series. The monobloc tube is long with 
obvious external as well as internal taper, and has 
no muzzle brake. The horizontal sliding breech- 
block is hand-operated. The mount is identical 
with that of the 3.7 cwz Pak, but with a double 
upper shield. A second shield, ${s-inch thick, is 
rivctetl to the standard shield, with an intervening 
space of approximately 1 yx inches. 

(2) CharaclLYistics. 

Caliber (initial) . .32 mm (1.65 iuches). 
(CIWI-gcmt) 28 nm (1.1 inches). 

Txngth of tuhc. .7 feet 3.5 inches. 
\2’eight in adim, ,990 poun(lk 
hIuzzlc velocity. .-!,I00 irc1 ]xr sccontl. 
Travcrsc .4-I”. 
I:lcvaticm S” 10 + 32”. 
LIethotl ol traction. . .Motor-drawn. 

ITi!lwt, fi. -4.2 (‘111 1~. pak 41 (f_‘/.?S-i/tlrc tupued-borr 
,ljiti/alifi gifit) .clli~;L~iu!l jr.oiil J/ ii~~itblc~ .~lti~~ld. 

( 3) .~l~lrrrrJ/jritiorl. li Ii alit1 .\I’ jTungsten 

carbide core) I-ountls are fired. Projectile weights 
;Lre : HE, 0.i6 pouml, and AI’, 0.69 pound. I\t 
700 yards this weapon, firing AP ammunition, 
will penetrate 68 mm (2.88 inches) of armor at 
30 degrees from normal. 

d. 50-MM ANTITANK GUN (5 cm Pak 38). ( 1) 
General description. This gun, introduced in 
1941 to replace the 3.7 cm Pak, is mounted on a 
split-trail carriage of conventional design. ‘1‘11~ 
monobloc tube is fitted with a muzzle brake, ant1 

the breech nlcchanism is ~c~lili;~ul~,~l~atic w?th a 
horizontal sliding block. Solid rubber tires are 

fitted, and 111~ shield consists (IF t\vo 3-mm armor 
plates about 1 inch allart. 

(2 ) CIltJvar t~‘,.i.sti~‘.s. 

Calihcr . .X II ( I ’ 7 iilches). 
I.Ul~:tll 01 llll i’. in i,, 1 1.00 II;&.. 
\\‘cifiht ill xc-tioll. ._‘.lilll i/l il1Ilil~ 
Rfuzzlc \-clrrcit> (.\ I ‘#I ) .3,041 /c 1.1 IwIY ~CCOll~l. 
~luzzlc yclocity (.\I‘) ..i-lli i,,et jK r %UW1. 
~l,~ZZlC \el”cilJ. (1 11.:) I.SOI) 1 vi t 1” r S,Tl>ll(l. 
Travcr<e (,“. 
Elevatioil IS to ~-~ 3 _. 
‘L‘ractiorl l I;il,~,,;1cl,c,l 11’;11‘1~11. 

( 3) .-lrr~lrr~f,litic~,~. I’l-c,jc.clilc, I\ ci$lts arc: AP, 
1.56 ~o~mls ; .\I’ 10. 2.025 ~H,LII~C~< ; and T1TL 3.94 
t~unds. T’cnetration, firiilg \ I’ ;~rmnunition, is 56 
111111 (2.2 inchc.5 ) oi ;lr*n~~r ;,I 1.000 ).;tl-tls at 30 
tlcgrecs irom norlual. 
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Figure 48-7.5 cm l’ak 41 (i5/5.5-mm tclprrd!~c,,-,~ ~,,tit~~~ti,, T~II~I), 

I;ipfr~, 49. -7.5 r/ii I’di: ‘17/3X (7.%~,1111 uirlitwllc gwi) ;,,ilh .Sdo!llltr~i IILU-.;~C bruki. 

C. P.L.\l 11 i\IYTl'l.~ZNK (;L.S (7.5 ~‘i/i Z'(lIi /(I,). 

( 1) Gcvzrid drscl-iQtiol2. The 7.5 ~111 Z’uk ~10 is 
similar in appearance to the 5 cw PuR 3X. The 
monobloc tube is fitted with a double-bnflle I~ILIZZ~C 

brake, and the breech mechanism is semiautom;ltic 
\cith a horizontal sliding block. The carriage, with 
tubular split trail, has solitl-rubl)cr-tired \vheels 
and torsion bar suspension and may bc to\vetl at 
about 25 miles an hour. The shield consists of 
two ;I--mm armor plates spaccc! about 1 inch apart. 

( 2 j C‘lrcrractcristics. 

Caliber . . . . . . . . . . . . 75 mm (2.05 inches). 
I.ength of ube.. . .ll feet 1 inches. 
M:eigllt in action. .3,136 pounds. 
hluzzle velocity (AP40) .3,250 fret per sccut~d. 

\i~l//l~ ~~k)~it~ 
(.4PCIK) . . . . . . . . .LW iw pvr S~CWI. 

Y~lru7lc \clocir~ (I I I,,) I ,SOl) i(,rl IICI- wcontl. 
.;luzzlc \Cl~)~~lli. (h,ll~,\\ 

charge ) I.4ill ie I ]M r second. 
‘frawrv .(I’ 

l~:ic\-;ltil ,I1 .i fII 22”. 

‘l‘racti~m \I~,Ilil-~~ll.;l\\il. 

I 3) _ l/rrr7i!liiilio/r. \\ (,ix-lith of pi-oieclilcs firctl 

ii-on1 this gun are: l{E, 12.M pounds; APCBC, 15 

pountls ; ‘11’ shot, 9.12.5 ~WLIIHI~ ; hollo\v charge, 
0.07 p~‘Lllltls ; and SIll( )I\<. 13.7 pounds. With 
;IPCI!C aniniuiiition, peIlctration of homogeneous 
armor is IO.! mm ( 4.O.Z inches) at 30 degrees 
from normal, at 1,000 \-a~-(1s. 
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I;ip(r;- .%).--;.6? CIII I’ulz 36 (r) f.?-iliC/l tz~~fifti~lk gilli). 

f. 75/55-1rxr ~~KTI~~AK-~C (~;I-s ( 7.5 cur I’nlz il 1. 

(1) Gcrrcrcd dcscriptiol?. vl‘his \v;L’; tlic thlrtl 
tapcretl-box antitank gun to be introtlucctl. It 
has a n~uzzle brake, ant1 ;t semiautomatic‘ vertical 
sliding bred~hlocl~. A cylintlrical cradle, covering 
the.rear half of the tube. is attacl1c.d to the shield 
by a spherical universal joint. 

(2) Chaunctrristics. 
Calihcr . . . . . . . . . . .T5 mm (2.95 inches). 

(initial) 
Calihcr . . . . . . . . . . . . . 55 mm (2.17 inches). 

(emcrjicnt) 
Length of tulw.. . . . . .13 feet 7.375 inches. 
Wcigllt in action. . . . . .3,136 po~ntls. 
Muzzle yclocity. . . . . . . .3,936 feet per second. 

(estimated) 
Traverse . . . . . . . . . . . . . 60”. 
Elevation . . . . . . . . . . . . .-lo” to + 18”. 

Traction . . . . . . . . . . . . . .Motor-drawn. 

(~3) /IlllJlllillitiOIi. LZI’ and HE projectiles are 
fired Thy ;\I’ projectile xveighs 5.68 po~~~(ls, of 
\vhich 2.01 potu~~ls is tungsten carbide COI’C. The 
Al’ ])rojcctilc will pcnetratc 130 tnnl (~ 5.12 inches) 
of liomog~~i~~~~~s arinor plate at 30 &pees iron1 
normal at 1.000 yards. 

b’. is,r,r .ZSTlThSI< G1-N (7.5 Clll, I’nk 
97/38). (< 1 ) (;c17~7d drscriptio17. This w~~~pl~, 
origin;dlv introducctl in 1032, consists 0i the \VCll 
laonm iYrcnch 75-mnl gun, ~lotl~l 1507, mounted 
011 the j CIIL Pall 35 carriage, and fitted with a 
long perforatcd muzzle brake. The breech IUCCIP 
anism is hantl-operated \vith eccentric screw-type 

block. 

(2) C1~arclctcrisiic.s. 

Caliber . . . . .75 mm (2.95 inches). 
Length of tulx.. . . .9 feet 8 inches. 
Weight in action. . .2,624 pounds. 
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llu~zl~. \c.locitv ( I II-) .1 .iXh I ,,+J_’ it c.1 I~cr 
.I’, : II 

hfUZZl~ velocity- (ll,~l:~l\\ 
&~gc) . .l,liO C,V t 1x7 ~ccrd. 

hfuzz~c velocity (XI’) I ,870 it (,I 18~ second. 
Traverse . . .60’. 
Elevation .--S’ 11’ 1 75’. 
Traction . . . . . . . . . . . . . Mot~~~--~lra\\ II. 

(3) rlullll2lili/ioJl. -\I’, F-l 1,:. xitl liolla~\--charge 
projectiles arc fir<scl. L\I‘ ;ui(l I I I,: prujuAi1c.s 
\\-eigh 11.8 p~JUil&, ~llld 13.4 p~d~ respectively. 

11. 3-1X(11 zlSTlT.\SI; (;t S i 7.62 C-111 f)OlZ 36 
(Y). ( 1 ) Gcr7~~rnl dcscriptioii. ~1‘11,~ 76.2 Cli2 I’UlL 
36 (y) ih ;I (;crIll;l:l i~ic~tlitictl antiI;di version of 
the 7.Gcm Russian fi~ltl ~UII. 2% c r). ‘I’he built-, 
up tul)e is rehoretl to 1:11x a long~~r carti-itlgc cast’. 
and a t~~-o-lxdlle ~nuzzle l)Kll;c is acltl~d. The 
breech ln~cl~~nisrn is xxniautc mutic with a vertical 

sliding block. 

(2) CllnYc7cfc.Yi.ciic-s. 

c 1’1 alxr .,,........... 7r1.2 :‘11n c .3 iilchvS). 
I>c*,gl~ ,,i t11l,c., _. 11 /S/I ~I..:.~ IlICll~~b. 
\?.ciqllt in nctiiiil. . 3,50 1 j~,ur~il~ 

(I\ ithrtir ~llicl~l 1 
1\111/7lk. \-,,lrKiIJ 

(.\)‘c‘I:(‘) ,. ,.... J.I.il; iLli jicl- ~ccoll~l. 
\l(~zfl~ 1 tlilcitx ( I 11.1) I ,\I I,’ I I L i ,K1- W(.OII(l. 
hI,l/./li \ L,I, city (.\ 1’40) .i.‘_‘i I, I ! ,K I- >W111ll. 
r. Ira\cric ..,.. . . . . W”. 
lCle\;\ti(~11 .’ 7.;‘. 

rrractic,n _. Sl~,li~l~-111~~~\\11. 

(3) , Irulrluiiifioll. .\l’(‘l:(‘. .\I’ 10. ant1 1111 

projectiles arc til-etl. 1 ‘1.1 tj<‘~Y iIt. \\-c~iglltS :lTc : 

l\~‘~:~;c, li,.~ l,,,,ll>(~\ : .\ I’ IO. ‘1.14 p~tmls ; HI-, 
12.64 lj,,~~~l~l~. I ‘~.ll~ll-;ltic ,I,. l;l.illx .\ I’C’l:C’ I”()- 
jcctilcs at I.000 !-Xl-(1s ;It it 1 lc.grt,c,b ir0m normal. \ 
is 83 n3iii (3.27 incllvs) , Ii ll( Illlog”lcY~Lls ;11’11101 

plate, 
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i. ~-INCH ANTITANK GUN (7.62 cm Pak 39). 

(1) Gcncval description. This 3-inch antitank 
gun is a motlifietl version of the Russian fieltl gun 
7.62 ma F.K. 297 (P). 1‘1 ic clianh~ is borctl out, 
:und a 7.62 Pak 36 muzzle brake is fitted. The 
breech mechanism is semiautomatic \vith a vertical 
sliding block. The mount has box-type trails and 
pneumatic tires. 

(2) Charactwistics. 
Caliber . . . . . . . . . . . . .76.2 mm (3 inches). 
Length of tube. . . . . . . ..ll feet 5 inches. 
Weight in action. . . . .3,3hO pounds. 
Muzzle velocity. . . . . . .2,230 feet pr second. 
Traverse . . . . . . . . . . . .57”. 
Elevation . . . . . . . . . . .--Go 1~ + 45’. 
Traction . . . . . . . . . . . . . .lMotor-drawn. 

(3) illllllzZL1LitiO??. This gull fires the same 
ammunition as the 7.62 CM PnR 36 (Y), but has 
solnewhat lower performance. 

j. 8%mr ANTITANK GUN (8.5 cm Pak 43). 

i 1) Gcnrvaf description. The 8.8 cl16 Pnk 43 is 
an clcctricallj- firrtl, sc.miautumatic <gun on a TV)- 
bogie cruci torn1 mount. 1 I nia~- IJC fir-ccl from its 
wheels if the tlircction of fire is \vithill 30 tlcgrees 
of the loiigitutlinal girclrrs, but must be firetl with 
its platfornl on thr grountl \~h~u u~etl in an at-- 

tillcry role. IZ?th platform tlo~\-n, the top of the 
shield is only 5 feet 6>5 inches high. An auto- 

. 
matic hrmg cut-out restricts elcvatioli \vhen firiq 
over the legs to 12 tlegrces on early mounts and 16 
degrees on late1 mounts. The S.S CIU Puk 43 is 
ballistically itlentical with the SS ~112 Pafz 43/41. 

(2) Cllaractcristics. 
Calikr . . . . . . . . . . . .SS mm (3.35 inches). 

Length of tulle. . . . . . . .21 feet 7.25 ill&es. 
Weight in action. . . . . . .8,000 p~cmtls. 

MUzzle velocity (ITi 1 ?.-K)(i icct per second. 
~\lL~zzlc veloril>. 

f.-lI’(‘I!t‘) ., .i,Asil ic>rt p SCCOII~. 

hiuzzl~~ VVI~K%J ( \ 1’4~) .i.7(15 i(,(,t ,lCr ~~~~~~~~~~~ 
Travc~-\c .ii,(l 
ElcV:lti( ,I1 sq to i- 40”. 
Traction . . ‘I I.;~vI,~,-. 

(3) illl?lrllrrliticJ/i. \\ c,i,qiit of projectiles firetl 
from this gun arc : T I I :. .?O.fd ~~0tLt~~1~ ; l\l ‘CTjC. 

22 pountl~. a11tl 213..ih 1” 11111(1 ; ii1 ) 40, 16 pouncls ; 

Hello\\- ~llarg~. I0.S 1~ IIIII~I,. .\t I .SOO yartls, the 
APCI:C :uld .\I’ -HI ~)n)j<‘ctiI~s \vilI penetrate ap- 

prosiniatrl!. 1 JO 111111 i.lZ inches) of homo- 
geneous armor 1,1;11~, ;I[ .?f) ~l~~,~~.e~s from normal. 

k. S&.\rar .\sTrT.\s I\ c;r-s , S.SC~l~l z-‘clkqS/?l). 

(1) Gcllrral tf~~.rc/~iftio/;, 
calibers long, 

‘I‘llis ES-mm gun, 71 

is nioulil~l 011 an orthodox tn-o- 
wheeled carriage. The It,gs of the split trail arc 
hingctl to a base \\,hich ;LI\O nlc)uuts the LI~I~~CI- C‘;IT~ 

riage. The \\-li~A, on ht1111 asl~s, are sprung in- 
dcp~~ll~l~~ntl~. Tlir ,qiii 11;1s ;I icur-Imint sulq)ol-t 

when firing. .\ xiiu~71~~ IJI-:~I,c~ iy littc(1, ;~ntl tllc 

breech rnvc~lL:ttli.~t~:11I is ~~~~~~i;~L~~~)ll~;~Lic will1 a her-i- 

zontal slicliug blc~li. 

(2) Cf2n~o~-lL.)-isii(..s. 

CalilJcr . . . . . . . .<\A mm (3.46 inches). 
Im~~lh tri tiil~c.. . . .?I ic,c.t 7.25 inches. 
\\‘eigllt in aclion. . ‘J.001) jior~~~(l,. 
ILIULZl(~ \ C~locitJ~ ( .\ I’40 1 .;.;I I., in.1 ,w,- wcoll,l. 
Muzzle I ClOCi!~. 

(.\l’(‘l:C‘) :. .1.X) icct per second. 
Iiluzzk \ C,lllC.ilJ- ( I Ii.. j _‘.&,‘I I I I.1 ,” I- ‘CCOIICI. 
hluszle \ CII,Cils. (11~,111,\: 

cl~ar~~~) . 1 ,‘JoS iwt per second. 
Tm\-cl-~ . . . ,511 
Elcv:ltioll . . . .i !(I + 3s”. 
Traction . . . .\Iut,,r-t1rn\vn. 

Fv{Y~ 51.--8.6: ml J’uk 43 (88-111~11 urltitauk gurr) OII t2 crltc.ifurIIc tui,/clIt. 
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Figure 52.-8.8 cm Pak 43/41 (8X-wm antita+zk gw). 

(3) AnzlnuJzitiolz. Projectile weights are : HE, 

20.68 pounds; APCBC, 22.36 pounds, and 22 
pounds ; AI-’ 40, 16 pounds ; hollow charge. 16.8 
pounds. At 1,500 yards, the ,\PCBC and AI’ 40 
projectiles will penetrate approximately 130 mm 
(5.12 inches) of homogeneous armor plate at 30 
degrees from normal. 

7. Antiaircraft Artillery 

a. GENERAL. German antiaircraft guns have 

been increasingly developed as dual-purpose, or as 
with the %-mm antiaircraft gun, multipurpose 

weapons. All standard German antiaircraft guns 

may be used against h qound targets, and armor- 

piercing ammunition is available in all calibers. 
. 

(Antiaircraft rocket weapons are described m 

Section VII.) 

b. AUTOMATIC WEAI~ONS. (1) 20-mnz~ Anti- 

aircraft Grin (2 cwt Flak 30). (a) Gcflcral de- 

scriptiolz. The 2 cm Flak 30 was the standard 

light antiaircraft gun until the introduction of the 
2 cm Flak 38 and the I;lakvicrli~~g 38. It is rccoil- 

operated, fed by a 20-round magazine, and may 

be fired either full or semiautomatic. 11 combined 
flash hider and muzzle brake is used The carriage 

consists of an undercarriage leveled by three ad- 
justable feet, and a top carriage supported on ball 
hearings. 
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(1~) Clfr2Yr2C~c~ri.stic.s. 

Caliber .ZO m~11 ( tl.7’) illch). 
Length of tube. SO.0 itlc.llc \. 

Weight in action. .1.00-l l~~lllI1~l~. 
Effective ceilitlp. . . . , 3 SO0 ii ct. 
Maximum llori7clnt;il 

range . . . .;._‘30 J :trcl-. 
Rate 0i iirt~ : practicnl. 110 rr IIIII~I\ pc’r- minute. 
hfuzzlc vrlocity ( !II-:) .?.c)ilt it,,4 pu 51 c0ml. 

&zzlc ~h-it~ (.\I') ._'hl.: it,< t 1" r SI c~nil. 

~fuzzl~ \-clcxity (.\l’K)) ..;.231 it.c.1 pr ~~c)Ilcl. 
T ravcrx 100”. . . 
Ele\-at ic x1 . . 12 ,I, -/- ‘)(I”. 
Traction \lot, II -,lKi\\ II ,,I- SI’. . . . . . . . . . . . . ..- 
:\ntiaircraft siglity : I;iczi,~Yi\( F 35. 

,Lit~caki.&y 31, L~~~hx,~hci~r, ,t;G.ci,,r 30/.~8. 

(C) r~JJJJJl2tJlijiOJl. 1 _’ ‘.I 1 ‘1111tt I I \\cigh:s ;LI-c’: HI<. 
4.2 ounce’s; iii’, 3.2 ounc‘~ , : ;~litl ;\l’ 40. 3.6 
ounces. 

(2) 2&111JJ1 ~-1J/fit2iYCY(iff O/liL (2 CIIL f’llik 3s). 
(a) G?JZl-J72l &.SCYi~tiOJJ. ‘I‘llC 2 Cllf I;llzk 3s was 

introduced to rcylacc* thr 2 (‘lil 1~1111~ ?O. It is Oil- 

erated by short-barrel recoil. ~ntl the r~sitlual pres- L 
sure of gas in the barrel. lkcept for a high?1 
cyclic rate of fire. jt does not tliffer in performance 
from the Flak 30. This guil also is mounted on a 
76%pound carriage, I\-hicll 111ay 1~ disassembled 
casilv into 27 1oad.s for mluntain warfare. The , 
total LITeight of the !gun on this light mount is 1,013 
pounds. This combination ib tlesi:_ynatcd 2 cm Grl). 
f;lak 3s. ( ‘l’he nornlal 2 (‘,J, !‘/,I/,’ .?8 gIlI ;Hltl 

mount \veigh 1,650 ~JUUII~IS tr~lvt~ling.) 



1 MARCH 1945 
::y,,;7\ . -,!- 
‘9 i I \“, I > ._ ,-T-J 

TM-E 30-451 

Figure 53.-Z cm Flak 30 @O-mm antiaircraft gzcn) on half-track. 

Figure 54.--? CIIZ Flak 35 (JO-mm a,rti’zircraft HUH). 
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FigzfrC‘S.T.-3 cl12 Zclak 38 ill fivi~l!/ p,j.citioii 

Figure 56.-Z cm Gcb. Flak 38 (20~mm mowtaiu ad- 
aircmf t gun). 

VII-38 

( 1)) Clan,-nclrlis1ic.s. 

Calihcr . . . . . . . . . . . . . .2o ,,,tn / 11.79 inch). 

Length Of tulx. . . . . . . .I i6.ir itl<.ll(,5. 

Tl’cigllt in n&m. . . . ,890 ]‘Ol’ll’l’. 

Ei‘frctiw ceiling. . . . .3,3l) it c I. 

Rlasimum lwrimnt;~l 
range . . . . . . . ..y3!1 > .tnl.. 

llatc of fire: prxtilYd. 180 10 .??I) rollll~l‘i per 

1111111::~ 

l\luzzle velocity (II13 .2.050 ii c 1 per- seconcl. 

l\luz~lc velocity (.\l’) .2,0?7j ii I I ,,er second. 

AIuzzle yclocity (.\f’l(l) .3.250 ic i 1 )‘c r scUd. 

Traverse ..%I’)“. 

Elevation . . .--20” 11’ !- ‘Al”. 

Traction . . .1\Tiitol--3ll-:i\\ II. I:I<, SP. 

:\ntiaircr:iit sighta : /‘/clkzYX~~r .;,S. 
L~m&izi~~~ 21, .Srli~i,i,b~,fi~,.i.z; i.virr- 30/3S. 

(c) ,A~~~~mfGtio~ ~lT~ight~ 0i l)rojectiles fired 
IJy this gull 3r‘6 : TT1:. 4.2 Otmcc’- : -11’. 5.2 (mnces ; 

and 1-W 40, 3.6 OIIII~Y~. 
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(3) 20-nm Four-Barrclcd j lufiaircraft &IL 
(2 CIIZ Flakvicrling 38). (a) Gcrlmrl dcscl-iption. 
The 2 cm Flakvicl-hg 35 consistb of foul- 3 CIIZ 
Flak 38’s on a triangular-l)aw mount with three 

leveling jacks. iIluzzlc lxvpontlcranct~ is counler- 

acted by an equilibrator b:)lictl to the mount. 

(b) Charactcristirs. 

Caliber . . . . . . . . . . . . . . 20 11~11 (0.79 inch). 
Length of tube.. . . . . .56.6 inches. 
Weight in action. . .1.6X ions. 
Effectivr ceilin::. .3,.500 feet. 
Maximurn horizontal 

range . . . . . . . . . . . .5,230 )-ads. 
Rate of iire : practical. il)O to 8CO I-cwlds per . 

minute. 
hiuzzlc velocity (1iJX) .2,950 feet per second. 
Muzzle velocity (XI’) .2,02j feet Iwr second. 
Muzzle velocity (:\1140) .3,&O fwt pc’r second. 

Traverse . . . . . . . . . . . . . ..%JO”. 
Elevation . . . . . _. .-IO” to + 100”. 
Traction . . . . . .\lolor-drawn, SP, or 

static. 
Antiaircrait si:<hts : f lcii~;~isi~~i- 10. 

L ill ml; iskr II, SC-/i ;,‘~.b~,i,,~,,i.svi.ci,.~ 3Oj38. 

(c) ‘~lllzllzlllzitio/f. L\.eigbts of projectiles fired 

are : HE, -1.2 o~mces : -II', 5.2 ounces ; Al’ 40, 3.6 
ounces. 

(4) .?~-IJIIIZ _ l/~tinirc-ycrf’t Gwa (3.7 cnz Flak 
lS, 30, tr/it/ 3’; j. I :i I ~‘c./~c.nrl dL,scription. The 
3.7 C/IL I’ltrk 18 1~s a ~~~onul~luc tube, and an auto- 

matic action op~ratc~l 11). barrel recoil and residual 

gas 1mbb~1re. ,1 . I (01 I I )lii;itioli niuzzl~ brake and 
flash elimillatur i.s titlrtl. ‘l‘lie cruciiorm mount 

has two bogies, alIt s~~v\v-~yl)e leveling jacks. The 
3.; 2111 (iitri; .jh is i(k~llrical ballistically \vitb the 

Figwe 57.-Z wt Flakvicrliug 38 (X-IHIII four-bawded mtiuiucrll/‘t gun). 
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Figure 58.-3.7 cnt Flak 36 (37-111111 antiaircraft pm) mutwtcd LIIL hlf-truck 
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Flak 18. It is mounted on a triangular platforll~ 
on three adjustable leveling feet. I’it’ce ant1 mount 
arc carried on a t\vo-wheeled trailer. \\-tight in 
action is I.71 tons. The 3.7 cm Flak 37 consists 

of a normal 3.7 cuz Flak 18 mounted on ;L modi- 

fied carriage. Ballistically, it is identical with 3.7 
cm Flak 18 and 36. 

(1, j Chnractcristics. 

Caliber . . . . . . . . . . . . . .37 mm (1.45 inches). 
Length of tube. . . . . .I0 feet 8.75 inches. 
Weight in action.. . .I.93 tons. 
Effccti\-c cciiing. . . . . .5,000 feet. 
Maximum horizontal 

range . . . . . . . . . . . .7,200 yards. 
Rate of fire : practical. .80 rounds per minute. 
Muzzle velocity. . . . . . .2,690 feet per second. 
Traverse . . . . . . . . . . . . .360”. 
Elevation . . .-So to + 85”. 
Traction . . . . . . . . . . . . . .Motor-drawn. 
Antiaircraft sights : Flnk7~isicr 33, 

Flakzisicr 37 (for Flak 37), Sch?wcbedorlzvisicr. 
(5) 37-lllnc Antiaircraft Gltrz (3.7 ~71~ Flak 

43). (a) Gcncral description. 1M10ugh this 
gun does not differ externally from the 3.7 CJJ~ Fluk 
lS, 35, and 37, it has a completely different, fully 
automatic, gas-operated action. The gun is fed by 
eight-round clips on a fixed loading tray in the 

left side. Using a fixed firing pin, it fires on the 
for\\-art1 movement of the bolt. (1f lo\v build, the 
3.7 fll2 I:lak 43 has a pedest;ll motlnl \vith ;L sllieltl. 

A twin version known as the I~lakc~~~illi~rg csi,,t$, 
with one gun mounted above the other, The guns 
may be fired together or independently. In action 
the twin \-ersion weighs 3.08 tons. 

(b) Characteristics. 

Caliber . . . . .37 mm (1.45 inches). 
Length of tube. . . . .9 feet 8.16 inches. 
Weigllt in action.. . . . .I.37 tons. 
Effcctiye ceiling. . .5,000 feet (approximate). 
Maximum horizontal 

range . . . . . . . . . . . . . . .7,200 yards 

(approximate). 
Rate of fire : practical . . .I50 rountls per minute. 

thcorctical.250 rounds per minute. 
hfuzzlc velocity. . .2,750 fret per second. 
Traverse . . . . . .360”. 
Elevation . . . .-6’ to + 90”. 
Traction . . , . . . . . . . . . .Stalic emplacement, mo- 

bile mount, or SP. 
Antiaircraft sights : I~lakvisiel- 43, 

.S~~ii~i~~,brdorlr-,i~~er. 
cc) ‘,1Illlllll,litiolz. HE-tracer, HE-incendiary- 

tracer , API IE, IIE-incendiary, and HE pro- 
jectiles. 

(6) 56rrflrr rlrffiuiro-aft Gun (5 CI,C I;lak 
41). in) Gcmral dcscriptiolr. The 5 Cl/l I;ldd 

41 is similar to the 3.7 cm I;lak 36. It is gas-ol,rr- 

ated, and is fired by the forward movement of the 

l~w!ch Ilic~~ll;llli~lll. I Iii” of ti\-e munds are iftl 
iroln the IL,it. ‘I‘llc 11i1 lutit is :I triangular platfoml 
\I-ith t\vo hhor-t outi-i~~vr\ for\\-artl. 

i 1,) C‘irtrl,nri~~~i.sli~..,., 
(‘dil~~l- . .50 mm ( 1.97 inches). 
\\*cigltt in action. .3.1.? ton?. 
l<lfcUil c c.c,ilinq. lO,(KNl feet. 
~laxirllu::1 llori/i,lll II 

raiigc .11.700 yards. 
Rate (Ii ti1~ : I~t-nc! 1, ,(I. l.ilI I-iwl(ls per minute. 
nhmlc 1 ~I~lCi!~ .2.755 icct per second. 
Tra\ C’I-SC .3or,‘. 
Is\ atim .---~I0 to -(- 90”. 
Tractioll .-1-\\11~~1 tmil(,r, motor- 

tlr-;l\vIl. 
:\ntiaiI-cl-;tit >i;llt : ! !,i/<;,i.~i~,r ‘il. 

(cj 1 Irlr/il~~/iitio/l. I 'r[ ~jr~.tilr \\-eights are : IIE, 
4.8 l)ow~~l~ ; J-ll<-ill~.~ Ilcli;\I.y-tmccr, 4.8 pun& ; 
ill’, -1-H po”n’ls. 

(7) .Ili.Sl.c,lla/rc~r,iI s. ‘l‘lic~ ic)llo\\-ing aiiliair- 

craft autc)ni;klic \\ C’:L~IIJ~~ ~~(r~cc-;~(~l l)\. tlje (~;er- 

mans in liniitetl iiun~l~~ 111:1\- 1~. encouiiterctl occa- 
sioiwll~ : 

2 oil I:lf!i,, 2,s . ()cl-liken type. 
‘I (‘111 f~lllk .?<s Ilr,ior< type. 
4.; (-ill I‘ltrk Ilanufactured for the 

(‘~:~cilslovakinn Army 
1)~ the Skoda works. 

r--- “-- ---- - -” ..,, __I_-.-.. .--- .._” -,-~ 

fyi,qtcrc S-3.7 cm Fink 18 (37-1~1 antiaircraft gun) 
hciq~i pr~‘fcrr~~f filu firiurl. 

VIIAI 
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Fiprc 60.--8.S cm Flak 36 (88~mnz autiaircraft gzm) iu firing position. 

Figure 61 -8.8 cw Flak 36 (SS-wyt autib(.).uft guu) ilk trwchig pUSitiOlk. 

c. IIEAVY ANTIAIRCRAFT GUNS. (1) 88+m section liner. or of ;L 100s~ l~;~l-I-~~l fitting into a 

Antiaircraft Gun (5.8 cm Flak 18, 36, and 37). j:\cl;et. .\ sen,i:~ut(,lllatic. Ilori/t 11it:il ~litlin~-~~etl~~e 
(a) Ccucral tlrscriptio% The SS-mm gun was bkd~blo~l< is UXY~. Th. nl0~11t has t\vo outrig- 

produced first in 1934 as the standard mobile anti- gers to sleatly 111~ gu:i ior l;l.ill, (I c~tlicr than dircctl) 

aircraft gun. The tube consists of either an outer fro11t or lx?XT. Tile 8.8 CFH I,i,tl: -?h differs from 

tube with an inner locking tube and a loose three- the Fl& 18 only ill having :I slightly different 

VII-42 
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nlount, \\-hilt the 8.S cuz Flalz 3/’ i.; i:!~l~tical \\-itI1 
the I;lall 36 escel~t for a slightlv tliffcrcnt clat:l 
IransmiGon s!5tein. 

( 1) ) Clltr~acl:l,istics. 

Calilm . . . . . . . . . . . . .._ 3 mm i3.46 illchcs). 
T.cn::tll of tul,c.. .15 feet 5 in,.h,s, 

\lTci~~llt in action. 3.19 tolli. . . 
1Insirnum ceiling. . . .3-3,500 fed. 
1\laximum 1101-i7c~nt:il 

rsngc . . . . . . . . . . . . . . . 16,200 > Wil,. 

Rate of fire : practical. I5 to 20 roun~ls per 
mini:tc. 

?bluzzlc velocity (1117) .2,690 feet per secontl. 

hluzxlc \c.locity (;1P). .2.600 feet per sccontl. 
Tra\-VI-SC ,360”. 
Elevation . . . . . . . . . .-3” to + 85”. 
Traction . . . . . . . . . . . . .Ilotor-drawn. 

(C ) _ l~~!~~~urzitio~~. I ‘wicctilc \\-vight.q arc : TT I<. 
20 ~“:“ll’!h ; ,\ I’. 31 *“‘~llld~. 

(2) SQ-III/II if JIliuircraft GUIZ (8.8 cm F/trk 
4 I ) . (a) Geizual tlC,scription. The S.S ~~11 l-lui’: 
41 is designed for use against air, grountl. alit1 sea 
targets. Although uwally fired f roin the plat forin. 
it may be firetl from its wheels, with thv sick mvn- 
~KY-S of the platform extended. The lmcch lla~ ;I 
hokmtal sliding-wedge block, and the gun ha5 
an automatic raniii~er. An electric firing mech- 
anisni is cmployetl. 

(b) Cl~nrflrfrvistics. 

Cnlilwr . . .88 mm (3.46 itlcheq). 
Ixngth of tulx. .21 feet 5.75 inches. 
\\-cigllt in action. .8.85 lon5. 
1lasim::m ceiling. .10,X0 icct 

I\fasim11111 ll~,ri/ml;ll 

KlIl:,‘C .?1.550 >:lr-i!~. 
1<;11c oi fin : luxc.tic,.l. 20 1 c bilnrlc pc’r minute. 
liuz~lr vc’locity (I rlc) .3 ZSI) icc~t Ijcr SCCO~X~. 
Tr:>vcrse . . . . . .360”. 
me\ ation --.i 1 I<, -1. 90”. 
Tr:tcticm . . . . . .I\lotlrI--tll-;L\vII (l-3-lo11 

ha1 r-11-a&, .Stl. I\‘/.?. S), 
or sl:lti(.. 

f c.) _ I/tiiiiifrliiio!c. 1 ‘I cricclilc \\-eights :LIX’ : HlC, 
20.m poulld~ : .\ l’( ‘I :c ‘. 22.15 ~““““1s. 

i 3) lO.T-it,i!l .~li:/!nir-ril(t O’un (IO.5 fm PIal2 
>:m: tr1:tl 3Q ), I ,I ) (,.t~ii,~r,~I t1c.xripliou. The 105- 
1::111 :Illti:lii-cl~;!i-l gili i~1q)cars in t\\-0 models. 
11 i; I~rc~lucc~l ill -1:~ti~ ail,1 Iiic,bilc \vi-sioiis, ant1 
31.~0 1; lll(~Lllllcrl 0:1 lx:I\\:i\~ <“;,I-<. The breech ha5 
:t liorizcml:!l \!itl;ilx l,!~~~i,.~\~. llich iii:L~- 1:~ ol)vratc(l 
nlanu:llly 0,. :~atolli~iti~~;,ll~ . alit1 ;:*I c,lvcti-ic firing 
mvchnni5i;i. ‘i‘ll? ]JLlfi-‘C’1- i> li!~tlrauIic, the recup1-- 

ator h\ t~l~~~~Jil~~~llll~~~~~, 

spring’ t\-1”. T - 
;!:‘(l il!C c~clui!;l:r:ltor of the 

~ave~se a11d vie\ ation may be ac- 
comT~li~li~t1 ciIhcr ili;tili~~~!l\- or l)v po\\-er. ;I TV- 
ilif)te crmtrol, I)II\\ ~~r-~i~~x~l~~l i~:zc sc-ltvr and ;I 
~mzcr I-:IIIII~C’I- are II:“-1 c )i tIl(, cw::qll~te L&t. 

( I, ) Cl/cll-crc(c.ri.st,c..s. 

Caliber . 1,:; I::!:, (4.12 inches). 
Tx11gth of tul,v. 21 i,.( t 0.6 ~IKIW. 
\\‘eigllt in ;Ictirlti. 11.0.1 toll\. 
\r:l.xilllulli CCilill’~ .- .<i, 7.:‘) ic.c,t. 
TCff(,ctil c wilin :< ,.<!,I 0 I iwt 

(:cj’,‘rl~.~itll;lt~l~). 
~l~tsimum ll~~ri~~~nl:il 

I-nngv . l’I,li):l J;lr-(l% 

F&V&W 62.~-8.8 cm Fluk 41 (SK-turtk ttlulfi/wrfioiL’ gflt~) she ;ih{] curritr,qLS loxc~red. 
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Figure 63.-105~wn Flak 38 (105 nm unticlircrc~ft qua), top zicw sl~ox~ii~~l rlmlfi/r!l fllid Iris;,,-v.iiir!y r~leclul~zisi~z 012 

right side of gun; bott0fH view s/zowi~~g left side -&lith drill rolcrld iti ~ZLSL’ SCULL r Ira?‘. 

Rate ol fire : lxactical. 10 to 13 rou~~ls leer 
minute. 

Muzzle vclocitp. . . . . . .2,S90 feet pc’r secod. 
Traverse . . . . . . . . . . . . . .360”. 
Elevation . . . . . . . . . _ . . .- 3” to + 85”. 
Traction . . . . . . . . . . . . . .hZotor-tlrrcwn, static, 

or RR. 

(c) if IllrJlunitio?a. HE (time fuzc), HE (per- 
cussion fuze), and APCCC projectiles arc’ fired. 
The HE time fuzed projectile weighs 33.2 pou~~ds. 

(4) 12Sh~z Antiaircraft Gun (la.8 cm Flak 
40). (a) Grneval dcscriptiorl. The 12.8 CIIZ 

Flak looks like the 10.5 cm Flak. The breech- 
block slides horizontally to the right, and incorpo- 
rates an electric firing mechanism. The recoil sys- 

tern is conventional, \vith hydropneumatic recuper- 
ator above the tube, and buffer below. Hydro- 
pneumatic equilibrators are used. Elevation and 
traverse are either manual or powered. Fuse SCt- 
ting is by director control, and loading is facili- 
tated by a power rammer incorporating two hori- 
zontal rubber rollers at the entrance to the bore. 
The gun may be statically emplaced, transported 
on a mobile mount, or mounted on a railway car. 

VII-44 

;\ t~~i~~-l~:~l-r~l~~~1 yt.r~ic,ll 11i :/Ii, ~1111 ;I150 csists, 
l)ut it is ptw(lucetl c ,111!- ior :L -i:llil. 1.c )I(.. 

(b) C‘iial~ucti.)-isiir.s. 

Caliber . . . . . . . . . . . . . . . 12s l,,,,, , ,i,l)-i ill<.llt~.). 
Lengtl, of td,l.!. . .2i i, < I 8.; illl~h~. 
XVeight in action : 

mobile vcraicm. . . I,%;.; 111 I,.. 
stattc vcrs*on. . Il..34 loll.. 

hhsimutn ccilitlc, . .-K55i icct. 
1Iasitnnni lwri/i~l1t.il 

‘7cJlli >;m1.. range . . . . . . .--. 
Rate of fire : I>r:ictical. l-7 I c ,tlt1(1~ 11~’ mitmte. 
hIuzzlc vel(,cjt)- (In:) .J.W, icct ," r sccoll~l. 
Trawrsc . . . . . . . . . . ,360 ‘. 
Elcvatiotl . . . . ., . . . . . ..-.i tii I- SS’. 
Traction . . . . . . . . . . . . . .Iil<. tlr~~t~~r-~lt-a\~n, or 

sc:1tic. 

(c) rll~21~~llllifio~l. I’rojcctilr jvrights arc’ : HE, 
57 p0Ll11ds ; and AX, 5s.13 l”‘U”‘lS. 

(5) 150-1111rc A?r~tiaircrajl Gffu (15 cI?l FlQfi). 
This large caliber gun exist\ ill linlitetl quantities. 

and apparently i; tlmltml 1)~ mvy personnel. 
Its use is confinetl to (kwll:llry 1)1-01x1- in a static 

role. 
(1. i\;\ FIK]; ~()sn:(Jl.. ( i ) . iuti)/lfafic -&ea,i)- 
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Figure 64.-12.8 cm Flak 40 (128~mm autinircraf t gun) on stntir lllomt. 

.._.-. l--._ “._,. ..,... 

Figure 65-12.8 cm Flak 40 (128~nm mtiairrraft guu) OH vnih: i JH~IUII/ 
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I MARCH 1945 TM-E 30.451 

ens. (a) General. Antiaircraft fire control for 
automatic weapons is accomplished through the 
use of various types of on-carriage sights, ranging 
from the simple manually operated Li~~xlvisicr 
(linear sight) through various mechanical types 
and the complica~etl, electrical Flakvisicr. Range 
must be wt into some of the simpler sights, and 
this is obtainctl either through estinlaGon OX- 
through the use of a one-mctcr base range finder. 
Tracer olxwrvation also is used for fire control. 

(b) Ihcalzdsirr (I,ilrcar siylit) 21. This is a 
simple, atljustablc t!-pe of speed ring sight, used 
as an alternate for the more complicatetl sights de- 
signed for use on the 20-111111 antiaircrait guns. 
Range, course, and speed of target, angle of dive 
or climb, and supcrelevation are set in through 
manual manipulation of the sight. 

(c) Flakvisicr (. Intiaircm/t siqllt) 3.5. This 
is a mirror sight \vith a computer mechanism op- 
crating on the course ant1 speetl, sl~unt-plane-linl~- 
age principle. It tlclxn~ls on accurate setting of 
target range, coiirsc, and spc’cd. It can engage 
level-flying, climbing, or diving targets. It nor- 
mally is used on tlw 2 cuz Fluk 30, 1~; also may 
be found on the 2 CHIC Flak 38 and 2 CIJL l*.lakvicu- 
ling in place of the clectricnl Flakvisicr 38 nud 40. 

(d) Flakvisicv 38 and 30. The Iilakz?sicr 38 
is an electrically opcratcd, range-rate sight which 
computes l;\teral and \-ertical leads plus wperele- 
\.ntion. The azimuth rate xx1 clc\xtion rate are 
measured through tachomctcr generators coupled 
to the gun’s traversing ant1 elevating gcai-s. Slant 
range is introduced as a battery voltage, modifietl 
by a rheostat, calibrat~tl in hundrctls of meters. 
In tracking, the retitles oi the sight heat1 are dis- 
placed by the battery yoltagc and tachomct~r gcn- 
crater s-oltagc in such a mamxr that the gun is 
trained automatically on tlw future position. The 
use of electric current eliminates mechanical time 
lag. This si;;ht is us~tl normally with the 2 CJJZ 
Flak 38. The Flakvisirr 40, which is used with 
the 2 cm Flakz~icdiy, differs from the Flakvisict 
35 only in minor details of construction. The prin- 
cil)le of operation is the same. 

(e) Flakvisirr 33. T_‘sed with the 3.7 cw Flak 
78 ant1 36. this si:,:ht is similar in operating prin- 
ciples to the Flakvisier 35. 

(i) I;lahhiL,r 37 (13). This Flakvisier is a 
mechanical computing sight used \vith the 3.7 CDZ 
Flak 37. When used with the 3.7 CM Flak 33, it 
is known as I-lakvisicv 43. Computation for dc- 
flcctions is based upon the angular rates of quad- 
rant elevation and azimuth. Ranges arc estimated 
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or ol~taiiictl irotit a ..~j);ir;ile >I )ut-ce. and are act 
into the sight 1,). 1i:uitl. -1 clocL\\-or!; motor tlri\-vs 
three disc and \vliecl iiiecliani~i~~~ xvhich lx.rform 
the iiiLi1til~licatioli~ I~LY~~Y;L~-!~ ii1 the conqJutation 
of tleilections. I~lli-tlil-i,cti,r~~~tl clri\-cS from tile ele- 
vating a11cl Ir;~\-cT~ill~ iiic~cl1;llli-I11,< w\vintl tllc. 
~10~1~ motor. 111 o],~T;Ltirm. t! .C’ llCTcs.Sll-y tlellw 
tion is obt;linetl 1,~ lil~.~.llaiiic.;ill~ 0!1’.~~ lting tllc 
cross hairs of Ihe rc.tik..le c,i a ( J1lt’-l~,,\\ c‘r IcI~,5ccqJe. 
Provision is incorl~o~-;itc(l it ,r L‘( ~i~l-c~~.tiolls ior su- 
perelevation ant1 tcwllle~-:tture c~l~~il~;es. Tlw sigllt 
is of cclmpact box-slqx~l cc~i~~t~-u~.tion, alq)roxi- 
mately 10 inches 1)y 9 iii&e 1);~ 4’ J illclie< in size 
and 23 pounds in \vcight. It ii. fi:tc,tl to t!lc si$t 
bar of the gun b!- a su~1x~il:.ioil I,racl,ct alltl lug. 

(g) 5-l-11 zvc-l~ct1orrr~~‘i.s~~~~. I’llis is a rcl:ttivcl\ 
sinq)le antiaircr;ift bLh ;cll;t I-CC~ lltl!. tlc\~~lop~~l for 
alternate use on tlir :.7 CJJ~ /..iiik .;; x1(1 4.:. ‘I‘hc 
sight \\-orkS 011 the lilleai- l)i-in~~11,1~~. ‘1‘argc.t s;l)cctl, 
tlirt,ction. ant1 ;ingI~~ of clilllb 01’ (Ii\-cx 31-c srt into 
tlie sigl;t lll~lilU~lll\~. 

(oh) Szli ;~‘(.1)(./;1.(‘is.i,i.si~.l. 30 .:,S. This is a re- 
cent type ot r:lali\-elJ >iiiil~lc. l)i\-ot(.(l ring sight 
designed for u.;e \\-ith t!ir 2 C,II l:iclk \\-~xl)o~ls. Its 
use’ is becoiiiin~g more ant1 nicrrc frc,clucllt ox the 
later motl~ls of 2 cI:l Fink ill 1ic.u of tll<. more COlll- 
plicated cl~xtrical I:lakzfisic.,- _TS ;ultl JO. 

ii) I:ltrk:isicr 41. Tl ‘: 115 ih :I ctmq~lel~l\- auto- 
ma!ic, t;lcllolllciric clo~l;-\\-c~~-I~. ira1l~c-1-ate sight 
uiiplo~-cxl I\-itI1 the 5 C.//J I:I0i; 4 I. ( )lxwt~(l I)!- one 
111a11, rarl;,cx i5 iilti-otlucc(l ;ii,il :ingular \-clocitics 
::re cnlculatctl ill sucll 111:~1111~~r IliCit ~ul’ci-c’lc\.;itir,n 
ant1 vertical ant1 later;ll clc:l~~~-tic~:~~ arc alqJliet1 
:iutoniaticnll~-. ‘I‘lic I~rillcilJlc~ pi ol~(.r;itioli is the 
same :I-; that of t!ie I:ltrk~r~i.cii,r C\’ :t~ltl 40. 

(2) IZc-a;‘l* criitiirirc.r.clj/ q?f Ii.<, ( 2) I~-c~/ilJlltrrl- 
rlo{p~;if .:o. ( 1 1 ‘I‘lli< iiritrulrl~111 is tlic exrlicst 
5tantl;irtl ( ;c~i-~i~;i;i lii:e;~~- 51’: ( (1 ;illti:lircr:Lft tli- 
rector, l)i-o\.i(lili, ‘)- ~~.(,!1;illll~llls (I;ll:l i-ill- the engage- 
inent of acri::l t;~i-pl- II!- l~c~i\~ ;iilti;iircr-aft guns. 
It eliiplo~-5 a i~ic~cli:~llic;~l b.ol~it iclli of the antiair- 
craft ~)IYJIJIc~~~~. ;~iitl 11;~. iaciliti~~~ i11r 7n;il;ing IlKeS- 
ml-y lmllistic correctic1ll5 to p111 (l;it;i. T11e instru- 
mrnt is nic)uiit~~tl on ;I iour-\vhr.~~l tr-ailvr for trans- 

port. 
( 7) ‘I‘hc tlircctor 112s ;I ni;iiil l)v(lvstal \vith three 

leveling feet and t\vrj 5uslwn5il m arnls 1)~ which it 
is raisetl and securc,tl to front a1lt1 rc’ar bogies for 
transport. Tlie main l~~lest;il supports a casting 
carrying the clirectcx iwchani-1115 ant1 supporting 
brackets on xvhich ;L slcrco~col~ic, four-nwtcr range 
finder rests TVhen 111~ tlircdcil- iy ~mplaccd for 

action. 
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Figwe 66.-Ko1111?Zu1ZdOgeriit 36 (unticlircruft ~HU tlivccfur) ill opcrcltiilg pusitioft. 

Figure 6/‘.-Kol~~lr~arldogc~riit 36 (n/i tiuivcrtrf t gm tliv<Tctur) without r~r~ge firder. 
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Figure 68.-Kolrl~~andogeriit 40 (antiaircraft gun director) in trailer for trading, withultt rm!lc finder. 

(3) Firing data determined by the director 
(firing azimuth, quadrant elevation, and fuze) 
arc transmitted electrically to appropriate dials on 
the guns. 

(b) I<onlrmzdngcrir’2 40. (1) This is a later 
and impro\-cd version of the Ko~~~za~~dogrriit 36, 
which it has superseded to a very large extent for 
use with all heavy antiaircraft guns. The four- 
meter, stereoscopic range finder used with the 
“40” model is mounted on the director, and gun 
data is transmitted electrically to the guns. It also 
uses the linear speed method of data computation. 
However, the “40” model can be operated by five 
men, whereas 11 men are required to operate the 
“36”. 

(2) The “40” director incorporates a mech- 
anism which copes with changes in target altitude 
and target course (curvilinear flight). 
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(3) This director can 1~ uy, (1 I\ i~11 tl~c tlilferent 
types of heavy antiaircraft \\ C’;L~~III, 1 IV changing 
the ballistic cams. ‘1‘11~ I~,,l,,,;;ic,,ti,r!,‘.~,‘.i~ -!Z is a 
k’ollzllzulzdog~.r~jt 30 fittc~l \virli ~m11s for the 8.S 
cm Hnk -/I, the ~ioiii~nclatur~~ ;11q )arc7itl!- being a 
convenient way of tlistingui~llillg its use for this 
purpose. 

(c) k’ollllrlalltJoiii!t’.c!/c~~;ji .;.i ‘I‘lliS is an older 
type of anliaircrnit clirrctor- IIW~ only ior aux- 
iliary purposes. It o~~crat~s c 111 tli~. angular-rate 
method of data computation. The four-meter base 
range finder usetl with tllis iil,~tru~nellt is mounted 
separately, and gun tlata pro\~i~l~tl l)\. the tlircctor 
normally are transmitted to 111~. guns hy telephone. 

(d) R~/MJC ~~JI~L’YS. Four-tnc.tcr base stcreo- 
scopic range finders furnish Ant range for the 
antiaircraft dircctclr5. l<:ill;<:(. k‘iiitlcr 31 is used 
\\-ith the I~orrrlrrtrrl(/,,!/~.ri’iI .7.; :IIICI iy sc.jmrat~~ly 
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Figure 69.-Kolrll,rtmlldohilf~~ger~t 35 (atctiaircraft gzm 
director) zticd as ati auxiliary. 

emplaced. Range 1:inders 36 and 40 are used with 
Iiorll.rlzandogcrit 36 and Komma~ldogcriit 30, re- 
spectively. Range Finders 36 and 40 are mounted 
in brackets on the directors. 

( c) Fire control radar. Several types of 
radar, l~nown as Flakmcssgcriit, are used by Ger- 
man antiaircraft artillery to furnish basic antiair- 
craft gun data to the directors. As ratlar is a 
fairly recent development, the directors have been 
modified to receive this basic data. 

( f ) I;lakzcl?l~~crtcgcriit Ma/& 41, 42, and 1.3’ 
(Flak Comwtcr Malsi). This is a plotting instru- 
ment used to convert antiaircraft fire control data 
received from a distant source into basic data suit- 
able for use by individual batteries. It is repot-led 
that the latest type can deal with displacements up 
to 5 miles, and is more accurate than the two 
earlier models. 

c. SEARC~TLIGIITS. (1) 150-cm (60 imhcs) 
Srarclzliglzt 34 and 37. (a) The standard antiair- 

craft searchlight is 150 cm (60 inches) in 
tliametqr, ant1 is cquil,ped with azimuth and ele- 
\-alion rcccivcr di;lls ior twcivittg initial locator 
tlata. Nortn;~lly l~;~tt~l~cc~tttrolltd, later versions of 
the 150-cm scat-chligltt also are equipljed with re- 
mote contrc~l gear. 

jb) The high-currc,ttt-tl~ttsity arc lamp is self- 
regulating antI is fitted in an inverted position. 
The light i, WO ttlilliotl cantlle po\vvr and has :I 
range, in ia~or-;!l,lc \vc~;~tltct-, of 8.800 \-nrds at a 
height of 13.000 to 10..500 fcbct. The searchlight 
can be tiio~-~~l in wit~tuth through 360 degrees, 
and in clrvation irottt -12 tlcxgrccs Ihrough the 
vertical to --l-7 clegt-rt. h oti tlic other side. Current 
is supplied 1,~. ;I 5~1 ~:ltxtc ?I-l<ilo\vntt generator 
dri\-en 1~~ ;tti c,ight-~.\-litttlct- ititcrnal combustion 
engine. 

(c) For \,isu;ll sc;It-~.ltitt~, ;t “tlark scxrcli equip- 

ment” inlc/rk~‘l.stt~li!/,.,.;it il j is uwtl. This toll- 
sists of a pair of l,ilt~lcnl:~rs (ltavittg a fe\v de- 
grees of 1atc.ral atid \ rrtical niov~tttc‘nt) mountetl 
on the searchligltt. I II opcralion. the searchlight 
and qtical ecpilmctll at-( I;litl ittitially by location 
tlnta furttishcY1 it-ottl :I x~l,aratc source. 

1 (1) Sountl IOC~~~II-S are c,f the ring-trumpet 
t\-pe which I\-ot-1; ott 111~ l)itiaurnl principle, with 
I)rovision for c;tlcttl;iliott 0i and correction for 
“sountl lag”. They ;~lso at-e equipped with elec- 
trical data trattstnit~~~t-s for ljassing azimuth and 
elevation data to the, tx.cci\-crs on the searchlight. 

(e) ;I t’: _ . f n t lit eta t tit-c-control radar equipment 
is also used to iurnislt data for searchlights. Flak 
converter equipment I,tton-n as Flal2lc?~zWe~tegeriit 

is used as an aid to tltc txtlar equipment and per- 
mits three searchligltts at a distance from Ihe 
radar to bc supl)lictl ~intultancously with corrected 
azimuth and elevaticbtt. 

12) 200~012 (SO illcllc,s) Scawldigllt 40. Many 
of the searchlight uttits are equipped at least par- 
tially \\-itlt thvse l;trxVr scnrchlights. AltllOUgll 
tncthotls of locatiott (,i ittitial data are sitnilar in 
principle to thaw cwi~~lo~-~tl for the 1 SO-cm search- 
lights, these Iargcr IOO-cttt searchlights usually at-e 
cquil)pcYl \vith ti~cc’\Y:Lt-y apparatus for remote 
control. I-or \.ihttnI hearching, a “Flak laying 
eclnipmcttt” (Z;ltrkvic./lt~,!/c,,-;it) is used, consisting 
of a Ilair of 1. ~ttiocttlars itiounted on a control 

pillar. ‘I‘his light is t-~l)c)rtctl to be 2,430 million 
candle po\ver \virh a range eNectiveness 60 per 
cent over that of tltc \tatttlard 1 SO-cm searchlight. 

(3) 60-fjj2 (21 iuc/~~~.s) Seal-chligl?t. (a) The 
rquipmetit consists 1 pi :I CO-ctn xarchlight and an 

w-49 



I MARCH 194~ TM-E 304j1 

S-kilowatt generator, and was designed for use 
without a sountl loca;c!r ncainst lo\\--ilying aerial 
targets. The searchlight is controlled manually 
in azimuth and elevation by a layer seatc~l ox the 
equipment. Ko separate location equipment is 
used. ThP beam can 1~ cxposcd ant1 coverctl by a 
shutter of venetian-blind type. This s~xrchlight 
usually will be found in the vicinity of autolllatic 
\veapo11s. 

(11) The lligh-currelit-tleiisity arc lamp is self- 
wgulating and is fitted in an invcrtctl position. 
The light is 135 million cantllcpowel- ant1 1~s a 
range under fa\.oral)lc \\-rather conditions of 5,700 
yards at a height of 5.000 feet. ‘Cliith bwm dis- 
persed the range is 3,500 yards. 

(4) Misccllo~tro~~s. (a) In addition to the 
above, there are a few 1 SO-cm w:lrchlights em- 
ploycd on a special quxlruple mount. These 
niouIlts, carryilifi four scarchli~hts, arc ecluil)lx~~l 
with remote control gear. 

(b) A few obsolct~ 1 lo-cm (-I.~ inchc~+) s~arcl:- 
lights, and a fe\\- I-rcncll 200-cl11 and 240-cl11 (90 

inches) xxrcllli$ts, also inx~. 1~ found Ftill in 

active use. 

f. 1 :al:lL\c;i: l:.\rLor~s5. T\\-I 1 mni11 types of 

barrage ball~~on~ ;IFC‘ ~IIII~ICUJ-H~ II! tlw C ~crnians for 

ntldetl prot~~ctioii (ii \ it;11 ill-Iall.iIic~i; :+$ist lo\v- 

flying aircr;kit. ‘1‘11e >ralltl;n-tl l)arrage b;d10011, 

which is rclxxtccl to II;IYC ;I liytl~-c ~gcn gas capacit! 
of 200 cul)Ic meters I 7.002 ~xl)i~ iwt). usually is 

fIowii at 211 altituc!c 0i 0.000 or 5,000 feet. ;I 

sm;~ll~r hi-rngc l~~lloc~~i, rc~port~~(l to haw a gns 
cnl);lcity of ii cul)ic lilct<‘l-S 13.71 S cLll)ic icvt), is 

capal)l~ (Ii uw at ;lliitU~l(‘~ uiitlc%r 2.‘!00 feet. A 

large t\.1w oi G~l-ln:ln I,:u-l-;t~y 1~;111~n!11 cnplk of 

bring 1101~11 at altitutl<,.s of lS.(JOO to 30.000 feet 

lix lxwi r~~l)ol-tc(l, lmt this I~ail~~~~ii Iras not been 
u!wtl cxtc211siLdp. 

8. Heavy and Railway Artillery 

1 )ctails availnblc on (;crman IICYIV~ and railway 

ai-tillcry aw given in I:igurcs 40 xntl 41. 

I;igur~ TO.---61 Zi OIL kkrl h~r.s. (24.iwh yfru), u~.so /?II~WL iu’ “7‘/wr”. 
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I Shell 

1 Caliber 1 feZ?r ~ irYiL$tn 
Maximum 

Range 
(yards) 

36,000 2,970 

2,625 

1,970 

3,248 

- 

=: 

Remarks 
Type 

Weight 
(ibs.) 

HE 265 

278 

21 cm K. 38 8.3” 38’ 28 
(55 cals) 

~- -___ -~ 
21 cm K. 39 8.3” 31’ 3.6” 37.2: 

(415 cals) 

-____ 
24 cm H. 39 

24 cm K. 3 

-- --- ____- 
9.4” 21’ 11” 30.2~ 

(28 cals) 
-___ __- 

9.4” .59.3( 
-------- 

Box trail: mounted on platform containing 
recoil system. Transported in two loads. 

-~ 
Platform mounted. Carriage in three parts 

on four-wheeled limber. Models K. 39/40 
and K. 39/41 exist; performance and de- 
tails similar. 

Platform mounted. Improved Model 24 cm 
H. 39/40 with similar performance exists. 

50” 

45” 32,800 

___- 
19,700 

--_ 
41,010 

-___- 
40,460 

11,370 

360” 70” 

-- 

56” 

s”i\“P 

HE 

HE 

HE 

365 

331 Carriage in five sections. 
-- ____- 
Carriage in five sections. Box trail plus 

platform. Fires pre-rifled shell. 
24 cm K. 18 9.4” I I 43’ 1 V 59.36 

(55 cals) 
6” 

I 

360 .a 

3,182 

1,148 

.__- 
1,243 

____ 
1,870 

1,483 

-__ 

. 

~- 

334 

Platform semi-static. Obsolete. I 

HE 
-__- 

E 

-- 
770 

-__ 
770 

827 

Platform static. Obsolete. 
_---- 
Carriage in seven sections. Also fires AC 

fin stabilized stick bomb. 
- 

AC 2,249 Semi-static platform. Obsolete. 

-_ 
AP 
AF’ 
HE 

3,310 

4,400 

_---__--- 
S. P. tracked carriage. Known as “Thor”. 

AP 
HE 

Czm-in-i~,as for 54 cm Karl Mrs. Known as 

28 cm H.L/lZ 11” 
[:I cals) 

55.3: 

--__ .~-- __- 
28 cm Kst. H. 11” 40.88 

_-~--- -__--____- -- 
35.5 cm Ml 14” 82.6: 

~___- -___- 
42 cm Gamma Mrs. 16.5” 22’ 15.41 

(16 cals) 
__-- --__ __--- ____ 

54 c??a Karl Mrs. 21.25” 17’ 8.5” 132 
(10 cals) 

61.5 cm Karl Mrs. 
--__ ---- _____ _ 

24.21” 16’ 2” 131 
(8 cals) 

12,470 360 o 
__- 

45” 

-__- 

__- 

-__ 

-~- 
66” 

21,870 

___ 
15,530 

700(?) 

TO”(?) 

13,0001 
HE 

6.2001 
HE 

I I I I 

? Unconfirmed. 1 Anti-fortification. 

. ( 

Figure 72.AGet’matt heavy gtws. 
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Len th 
Range (yards) Ammunition 

OP 
Weight MV Eleva- 

Caliber in action (f/s) Traverse tion Remarks 
Tube (tons) Max. Min. Type W’eight 

(lbs.) 
-~ ____ 

15 cm K. (E) 5.9" 19'8" 84 25,000? 12,360 2,800 360"? 
(40 cals) E 

95 Top carriage traversing railway 
mount w’ith outrigger. 

-~ ---__ -_______ ~___ 
17 cm K. (E) 6.7" 22'4" 88.48 29,200? 14,770 2,870 360"? HEBC 138 Same as above. 

(40 cals) 
--____ _______- -___ 
20.3 cm K. (E) 8" 39'4" 95.2 40,000? 

(59 cals) 
3,040? 45"? HE,AP 247 Car traverse. Usually fired from 

. Star (API turntable. Carriage does not recoil. 
~__ ___--____ -__ ~- - 
21 cm K. I2 (E) 8.3" 135' 7"? 373? 126,800? 49,230 5,330? HEBC 

(196 cals) 
236 Fires pre-rifled shell. 

-- --___ --- __- 
24 cm Th. Br. K. (E) 9.4" 27'S" 104.16 22,200? 10,940 2,210? 1” 25" HEBC 328 

(35 cals) 
Railway mount, car traverse. 

I ------- -__ ---- ____ -- ~- 
24 cm Th. K. (E) 9.4" 31'4" 105.28 29,000? 14,990 2,670? 

36:" 
25"? HEBC 

(40 cals) 
328 Railway mount, car traverse. Car- 

riage does not recoil. Usually fired 
from turntable. 

--- -- ____--_ - 
28 cm Kz. Br. K. (E) 11” 36' 8" 130 32,300? 15,645 2,690? HEBC 529 Same as above. 

(40 cals) AP 
-____ ---~___--__--__-- __-- ---- -- 
28 cm Lg. Br. K. (E) 11” 41’ 3” 135.5 40,500? 18,380 2,820? HEBC 626 

(45 cals) 
Same as above. A SO calibers long 

version, 28 cm s Br. K. (E), has 

I 1 

estimated range of 40,500 (?) yds., 
a min. range of 18,380 yds. A 28 
cm Bruno NK. (E) also exists. 

-____ ~- 
28 cm K.5 (E) 11” 69’8” 241 67,900 551 

(76 cals) 
--,,,o:pq-T$-j0.HERC---- Shell splined instead of having driv- 

ing bands. Double recoil system, 
turntable. Fires rocket assisted 
shell. 

iO.6 cm K. (E) Adolf 
__-- 

16 ' 49,200 2,657 i 
.?I.445 1 

2,271 
1,323 

____- ~__ __-- 
38 cm K. (E) Siegfried 15 ” 61' .S" 3162 60,900 2,600 1 360" HE 

(52 cals) 3,445 : 
1,764 Projectile fitted with three driving 
1,091 

/ bands. Double recoil system, turn- 
table. 

-__-- ____ 
30 cm Gustav Geschiitz 31.5" 94'9" 1,344 51,400 AC 16,540 Also known as “Dora.” 

(36 cals) 

(?) Unconfirmed. l On turntable. 

Figure 73.-German railway gurus. 
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Section V. SELF-PROPELLED ARTILLERY 

I. General 

a. ~hrI:l.OI’l\IENT. German self-propelled ar- 
tillery has now tlcvelopctl to a point whrre tllere 
is scarcely any artillery piece up to ant1 inclutl- 
ing 150-mm calilxr which has not appeared on 
at lcnst one self-pi-opelled clmssis. Some of thesr 
have 1xw1 expel-imental, lmt others have heen 
stantlartlizetl ant1 have appcaretl in lnrgr nmil~ers. 

1). T’RODI;C.TION JTm110r)s. Self-lxmpcllcd ar- 
tillery has lmn produced ii, three different ways. 
T?rst, there are the gtm-chxsis cotnl~iiiations 
which have lm2ti tlesi~ncd ant1 uigineeretl care- 
full!- to fill 3 partitular role. Tllcsc were pro- 
tluccd in qunntity l)y m:Ljor arninment factories 
in Gel-ninny aid mist in large nuiiil,ers. ‘I‘llC 

75mm ant1 105niiii assault guns are esamplcs 
of this tyl)c. Secon:l, tlicrc arc’ the standard pns 
fitted on stantlartl tank chassis. Conversion has 
l~c~ii carried out in accortlnt~cc with well-ciigi- 
iicc’rccl tlesigns at consitleral~lc csl)cnsc of time 
aid sldl. .\nirmg these are the 10.5 C‘I~I I,,. I;. II. 
IS~Z 011 the CL’. IT i 11 ‘~-sp ) :lll(l th 1.5 C!Il 

s. F;. Il. 1cs,;1 011 tl1c c;7<,. 111 ‘iI7 I llllrll/li~~l~. 

Third, there is a large class of self-~~ropellctl guns 
~)roducctl 11y fieltl coii\w-sion. carrirtl out in unit 
or lease \V(ll~liSll(O~)S, ant1 requiring little skill, time, 
(II- iilatci-ial. A2n csanil~le c~i this is the 15 Ciil 
s. I. c;. 33 mounted on the chassis of the 
r2. I‘pfw. 1. 

c. Tnc~~c~r. USES. German self-l~ropellctl ar- 
tillcry n,:iy Ix tlivitlctl into four ty1wi from a 

tactical point pi ~i~-\v, !,I:! llic lint of tlcniarca- 
lion nftw is not clear. :j. II~:III~ wlf-propellctl ar- 
tillery l)irws Il;ive ~lli.!i iiii+.iolrs. ‘l‘hese types 

arc : cl( )SC~-SIII qwt ;11-1111~~1-\-, including assault 
guns : ficl~l an(l nietlimIl I Irtiller-y ; tmik destroyers ; 
ant1 :mti;iircraft :irtillt.r\ 

(1 ) uo.sc-.irlpport Cl,l,i cr.s.n/Jfif ym. The tle- 
\Th~“ll”llt 0 f Cl1 CiL’-itll’[ I( ,rt ;Lll(l mau1t gulls \vas 

lqyin nlw~t l’~-kO. :\S-;III~I ~1111s are tlesignttl for 
the close SII,~NU-t [Ii ii] I :III!FJ.. :t11t1 iiorndly con- 
sist of n gin of lilllitc,il tr:ivcrw on an arniorctl 
self-propc.llr,tl cllas\i’: (‘.I I-I-J iily- lica\-y frontal ar- 
mor. ‘I‘hty :11-e iliclitl<,! tt) 11c slower and less 
iiiancwvcr:il)l~ than t:1i11 . 1 illt 21 c sliitctl particu- 
larly well for :~tt;t~.l,~ (11 CI~~~,~I~ infantry heavy 
ncipmi5 ;~ii~l 111;~iii 1)~ bill!, , ,i irc5iit:mce. 

(2) F~c~I,I tr)~tl I,it~tliif.s! .il il’-~ivp~~ll~~tl wtillcry. 
l;ieltl and iiic~tliuiii seli-i #I-C ~l~il~~(l ;Irrillery was in- 
trotlucetl firht donut t111~ nlitltil~~ of 1932. Both 
types of llc,\\.itzers I l0.i (‘iu. Ir I;. II. IS and 
I.? (-ii/ s. I;. Il. 1Si ill ‘!I(’ iI:\ ision artillery now 
111ay 1)~ i1,1111tl ( 01 se1 i-1 II , ~~)~~ll~~~l c.linssis. 

I .i ) .\‘,~I~~-~I~, Ip,~~/,~t/ :.;!~IuI~/T gurus. The first 

sclf-~~rc111~11~~1 :Iiitit:ml\ Qllll \vas the 4.7 c7lt 
/‘cIl:. I I I 111~~~11~1~~~1 011 iIN< 111~ II I I’)41 ) 0t~solescent 
c.l1:i,\is c,i 11)~. 1’:. I\*p/.;C. i /I. .\tltit2llli gL,llS 1lOW 

fc,rill tllc ~l~~~~~~~-ic:tll\~ i.!i-:c,yt class of self-pro- 
l~2lletl ;u-til!c.r! \~c;~poI’- 

(4, .S,~il’-~,~,J~c~i!,.,l ,;;/‘,/;,-I I.(; it irr4zzcry. Self- 
1~ro1dl~tl ; inti;lii-unit 2: ii 11~1.~ xtunlly was devel- 
0p(l lIC,ilirCS :i\~!- XI~CIII~ Is \\‘:I. matIc to apply this 
lIrinril,le t,, I tlwl- I!,,, . .bi ~b~c~al~o~ls, lxd so far 
no serious (,I? 11-t li:i- i .‘II tllatlc to mount aiiti- 

Figure 79.-7.5 cw Stu. K.40. 
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aircraft guns larger than 37-mm on motor-driven 
carriages. 

d. GUN AND CHASSIS MODIFICATIONS. Guns 
with the exception of assault. guns,. are mounted 
normally on their self-propelled carriages with- 
out any major alteration. Assault guns usually 
are fitted with electric firing devices and modified 
recoil systems. The chassis, however, particularly 
in cases where they are those of existing tanks, 
have undergone considerable modification. Not 
only have the superstructures been altered, but in 
some cases the engine has been moved from the 
rear to a central position to enable the gun crew 
to stand on the floor of the hull to serve the gun. 

2. Close Support and Assault Guns 

a. ~S-MM ASSAULT GUN ON Pz. Kpfw. III 
CHASSIS (St% G. 111 fiir 7.5 Cm stu. K. 40 
(L/48) ). ( 1) General. The 7.5 cnz Stu. K. 
40 (L/48) is the latest assault gun to be mounted 
on the chassis of the Pz. Kpfw. III. The 7.5 cuz 
Kw. K. (L/24) and the 7.5 cm Stu. K. 40 

(L/43), which previously were mounted on this 
chassis, now have been superseded and are tend- 
ing to go out of service. The 7.5 CM Kw.K. 
(L/24) also has been mounted on an armored 
half-tracked vehicle and on the modified eight- 
wheeled armored car. The 7.5 CW~ Stu. K. 40 
(L/48) has an antitank role, as well as its anti- 
personnel role as a close-support weapon. It fires 
both high explosive and armor-piercing ammuni- 
tion. 

(2) Spccifirations. 

General 

Nomenclature . . . . . . . .Stw. G. III fiir 7.5 cm 
Sk K. 40 (L/48). 

Type of carriage.. . . ..Stu. G. III, Sd. Kfz. 
142/l. 

Length over-all, 
Including gun. . . . . . .22 feet 5% inches. 
Excluding gun . . . . . .17 feet 9% inches. 

Width over-all . . . . .9 feet 8 inches. 
Height over-all . : . . . . .7 feet. 
Weight . . . . . . . .26.35 short tons. 
Crew . . . . . . . . . . . .4 men. 

Gun 

Type _ . . . . . . . . . . . . . .i.S cm Stu. K. 40 (i/48). 
Muzzle velocity . . . . . . .APCBC 2,300 feet per 

second. 
Elevation . . . . . . . . . . . . .-6” to + 17”. 
Traverse . . . . . . . . . . . . .lO” each way. 
Muzzle brake . . . . . . . . .Yes. 
Buffer . . . . . . . . . . . .Hydraulic. 
Recuperator . . . . . . . . . .Hydropneumatic. 
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Ammunition : 

Types fired. . . . . APCBC IIE HC AP 40 Smoke 
Rounds carried. . . 22 77 5 
Muzzle velocity.. .2,300 1,800 1,475 3,248 1,771 

(feet per second) 
Projectile weight. 15 12.7 11 

(pounds) 

9 13.7 

Suspension : 

Carriage 

Number of bogies. . . .6. 
Type of bogies. . . . . . Small ruhhcr tired. 
Number of return 

rollers . . . . . . . . . . . .3. 
Track, length _. .9 feet 2% inches. 
Track, width . . . . . . . . 8 feet 2% inches. 
Width of link. _. ..l foot 3;i inches. 

Hull armor : 

Front _. . . . . .81 mm at 52”. 
Sides . . . . . . . . . . 31 mm vertical. 
Rear . . . . . . . . . . . . . . . 51 mm at 23”. 
Belly . . . . . . . . . . . . . . . 20 mm. 

Frghting compartment armor : 

Front . . . . . . . . . . . . . . 53toilmmat15”. 
Sides . . . . . . . . . . .30 mm vertical. 

Power 

,,Engine : 

Type . . . . . . . . . .1Iaybach HI, 120 TRM. 
Cylinders . .V-12 at 60”. 
Fuel . . . .Gasolinc. 
Location . .Renr. 
Horsepower .295 at 3,000 r-pm. 

Transmission . .Synchromcsh, 
6 for\\-artl, 1 reverse. 

Drive . . . . . . . . . Front sprocket. 

Pcrformancc 

Trenclr crossing .8 feet 6 incites. 
Fording . .2 feel 9 inches. 
Step . . .2 feet. 
Gradient . . . . . . . . . . ..30”. 
Maximum speed . .20 miles per hour. 

.4rmament 

Type . . . . . . . . . . . . . . . . . One 31.G. 34. 
Location . . . _. . .Carricd. 

Remarks 

Penetration of homogeneous armor at 30”, 
APCBC projectile : 

500 yards . . . . . . . . . . . . . 84 mm. 
1,000 yards . . . . . . . . . . . 72 mm. 

b. 75-MM ASSAULT-ANTITANK GUN ON Cxch 

38 (t) TANK CHASSIS 7.5 cm Zc. Stu. G. 38 (t). 
(1) General. The gun mounted on this carriage, 
the 7.5 cwz Pak 39 (L/48), has the same ballistic 
characteristics and is very similar to the 7.5 CIU 
Stu. K. 40 (L/48). Despite the difference in no- 
menclature the guns are employed in exactly the 
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Figure U-i.5 CII: Puk 39 (L/KY) ou 1’2. Jiiy 38. 
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same way in both antitank and assault roles. The 
7.5 cm Pak 39 (L/48) is mounted low in a thick, 
sloping front plate. Previous guns mounted on 
this chassis, the 7.5 cm Pak 40 and the 7.62 cm 
Pak 36 (Y), were fitted in a high superstructure 
which gave poor protection to the crew. In this 
case, however, the armor layout has been com- 
pletely redesigned, and the vehicle has taken 

on the aspect of an assault gun. (See Paragraph 
6 of this section for other vehicles on which the 
7.5 cm Pak 40 and 7.62 cm Pak 36 (Y) have 
been mounted.) 

(2) Specifications. 

General 

Nomenclature . . . . . . . . .7.5 cm le. Stu. G. 38 (t). 
Type of carriage.. . . . . .Pz. Jag. 38 (t). 
Length over-all : 

Including gun . . . . . . .20 feet 7 inches. 
Excluding gun.. . . . . .15 feet 11 inches. 

Width over-all.. . . :. . . .8 feet 7% inches. 
Height . . . . . . . . . . . . . . . 6 feet 10% inches. 
Weight . . . . . . . . . . . . . . . 17.65 tons. 
Crew . . . . . . . . . . . . . . . . . 4 men. 

Gun 

Type . . . . . . . . . . . . . . . .7.5 cm Pak 39 (L/48). 
Muzzle velocity. . . . . . . . APCBC 2,300 feet per 

second. 
Elevation . . . . . . . . . . . . . 4” to + 20”. 
Traverse . . , . . . . . . . . . . .lO” each way. 
Muzzle brake.. . . . . . . . .No. 
Buffer . . . . . . . . . . . . . . . . Hydraulic. 
Recuperator . . . . . . . . . .Hydropneumatic. 

Ammunition : 

Types fired..... APCBC HE HC Ap40 Snloke 
‘Rounds carried. . . 41 
Muzzle velocity. .2,300 1,800 1,475 3,248 1,771 

(feet per second) 
Projectile weight. 15 12.7 11 9 13.7 

(pounds) 

Carriage 

Suspension : 

Number of bogies. . . .4. 
Type of bogies. . . . . .Christie. - 
Number of return 

rollers . . . . . . . . . . . .l. 
Track, length.. . . . . . .12 feet 10% inches. 
Track, width.. . . . . . .6 feet 10% inches. 
Width of link. . . . . ..l foot lg inches. 

Hull armor : 

Front . . . . . . . . . . . . . . 60 mm at 60”. 
Sides . . . . . . . . . . . . . . . 20 mm at 15”. 
Rear . . . . . . . . . . . . . ..20 mm at 15”. 
Belly . . . . . . . . . . . . . . . 10 mm horizontal. 

Fighting compartment 
armor : 

Front . . . . . . . . . . . . . .60 mm at 60”. . 
Sides . . . . . . . . . . . . .20 mm at 40”. 
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Power 

Engine : 
Type . . . . . . . . .Czech EP4. 
Cylinders . . . . Six, in-line. 
Fuel . . . . . . . . . . . . . . .Gasoline. 
Location . . . . . . . . . . . .Rear. 
Horsepower . . . . . . . . .150. 

Transmission . . . . . . . . .Preselrctive 
5 forward, 1 reverse. 

Drive . . . . . . , . . . . . . . . . . Front sprocket. 

Performance 

Fording ,............. 2 feet 11% inches. 
Radius of action.. . . . . .124 miles. 
Maximum speed.. . . . . .23 miles per hour. 

Armament 

Type . . . . . . . . . . . . . . . . .One M.G. 34. 
Location . . . . . . . . . . . . . Superstructure roof. 
Ammunition carried.. . .600 rounds. 

Remarks 

Penetration of homo- 
geneous armor at 30”, 
APCBC projectile : 

500 yards.. . . . . . .84 mm. 
1,000 yards. . . . . . . .72 mm. 

c. 75~~ ASSAULT-ANTITANK GUN ON Pz. 
- Kpfw. IV CHASSIS (Pz. Jiig. IV fiir 7.5 cm Pak 

39 (L/48) ). (1) General. In this case the 
7.5 cm Pak 39 (L/48), has been mounted on a 
modified PC. Kpfw. IV chassis. It again is an , 
assault gun in form, with a dual mission: antitank 
and anti-personnel. 

(2) Specifications. 
General 

Nomenclature . . . . . . . . .Pamcr Jiigru IV fiir 7.5 cm 
Ptrk 39 (L/48). 

Type of carriage. . . . . . . Pan-m Jiigcv IV. 
Length over-all : 

Excluding gun.. . . . . .18 feet 2 inches. 
Width over-all . . . . . . . . .lO feet 4 inches. 
Height over-all . . . . . . . .6 feet 5 inches. 
Weight . . . . . . . . . . . . . . .27 short tons. 
Crew . . . . . . . . . . . . . . . . .4 mtn. 

Gun 

Type . . . . . . . . . . . . . . . . .7.5 C,,L I’uk 39 (L/48). 
Muzzle velocity.. . . . . . . APCBC 2,300 feet per 

second. 
Elevation . . . . . . . . . . . . .-So to + 22”. 
Traverse . . . . . . . . . . . . .12” left, 10” right. 
Muzzle brake.. . . . . . . . .No. 
Buffer . . . . . . . . . . . . . . . .Hydraulic. 
Recuperator . . . . . . . . . . .Hydropneumatic. 

Ammunition : 
Types fired. . . . ..APCBC IIE HC AP40 Smoke 
Rolmds carried. . . 79 
Muzzle velocity. .2,300 1,800 1,475 3,248 1,771 

(feet per second) 
Projectile weight. 15 12.7 11 9 13.7 

(pounds) 
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Figure 83.-7.5 cnt Pak 40 on Pz. Kpfw. II Chassis. 



TM-E 30-451 t MARCH i945 

li~~gur~~ SJ.--i.G ~ili 1 ‘a/~ 36(r) oii .?S(t) (.hx.cis. 

Carriage 
Suspension : 

Numl~cr of I)o.gies. .S. .. 
Type c,F lxqie~. ..... Small rubber- 1 il.ccl. 
NunltleI- r,i return 

rollers ........... .4. 
Track. length. ....... 11 feet 6 i~lchv\. 
Track. it itlth. ...... .7 feet 11 iilctw 
\k?dtll of link. ...... .l foot 3 incllv>. 

Hull armor : 
Front .............. .60 mm :tt 15’. 
Sitlcs ......... .... .30 mm vvl-tid. 
Rear .22 mm at 12”. .............. 
Top ............... .20 mm. 
Belly .............. .12 mm. 

Fightillg compartment 
armor : 

l;ront .............. .GO mm at 50’. 
Sides .............. .30 mm at 30”. 

Power 

Engine : 
Type ............... Maybach HL 120 ‘1.1; 11. 
Cylinders .......... .\--12 at 60”. 
Fuel ................ Gasolillc. 

.......... ..Reu. I~ocation 
Horsepower ........ .295 at 3,000 rl)m. 

Transmission Manual s~~l~~h~-ot~~c~sh, ......... 
sliding (IoL: tylx’, 6 
forwartl, 1 rcvcrse. 

Drive ................ .Front sprocket. 

Performance 

Trench crossing. ...... .9 feet. 
Fording .3 feet. ............. 
Radius of action. ...... 160 miles. 
Step .2 Icct A inches. ................. 
Grdicnt ............. .30”. 
hIaximum <peed. ..... .21 mi:c< ,K'I- lu iin-. 
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.\1-1ll:Ull~~llt 

Typi ................ ‘I‘\\0 I/ cl I_’ \, ilh IlKmnts. 
Locati~rn ............. I:I-OII’ .111/c i ,I I li~7iil I .. 

1:~11~,~1-1,2 
t’en( Iralioll 0i IINIVI- 

!<rlir.~~rl-. :cln11,11 ,ti 30 
i\l’C‘lil‘ Iln,jc.c.tilc: 

.ioo >:11-11s. ..... .s‘t ,l,li’ 
1,000 ya1-<1s, ... ,7? I,,‘!) 

d. 75MaI .\.%c\L-r.T (iI:N IIN I1z. Kpfw. IT’ 
(‘II \5.3I’ I /‘:. ./,/y. /I. 1-//i- ;.i <‘/Ii .)‘trc. A . . 42 

(I* Ii(/). ( 1 ) (;c./rr.rtrl. ‘l‘lri- r~s1l-mc.l~ lollg- 

I~~rr~lul ~IIII. ill x11 a+alilt ~1111 lill,ulltill~ 011 11x 

clubsis oi tllv I’.::. /\-l,/..;(l. /I i\ :I ~l~~~~c~lo]~lllc1lt 

fro111 tlw 7 ..i (‘i/I .\'/I/. I\' /I 1 / i. is\’ ). \vllich hns 

IWYI niolllitc~(l 011 1111, ~:LIII(’ c l~.i-.~ih Illit is cmlv 3S 

calilwrs 111ilg ili~tcwl oi 70 ‘1‘1~~ long-l~arrclctl 

gIllI ha\ tl1 c. clu:ll lxll<~ (Ii ;Illtil~illl< ;lll(l ass;1ult gun. 

(2 ) .C~c.c.if;c~tr,ioli.~. 
( ~Ul(.Kil 

l’ilii. 1 ANom~llc-l;Iture ......... liT<,i.V IV fiiv 7.5 Clil 
.A.! . . I\, I? il./iO). 

Tylw of c:irri:lg:e ..... ../'uii. , iirf:,,~ /I-. SC!. 
h-./ ifi_‘. 

I.engIh (j\ rr-all : 
Inclllrliliq .QI~I. ...... .2S fc I : -7’~; it~~.hcs. 
Fkclutli~lg gun. ...... I!, ic, I 01 : ~IKIIC.~. 

\\~itltli r)vcl--all. ........ 10 i, / I -13 incl~~\, 
Height over-all. ...... .(I rt,t I .i ill~.ll(.\. 

Wri,gh! .............. .27 \IICII~ 1011~ i :iplfroxi- 
111;11c I) ) 

Crew ................ .5 n11 I! 

T4pt r . .............. ? ,-7 ,,/ \/I! i\. 12 i/./,-o). 
1\111771t 1.t Irlcily. ... ?I’( I:( .:ilh,’ !,,I 111’1. 

\( ,' 
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Elevation . . . . . . . . . . . . .--So to + 1.;“. 
Tra\ cl-se . . . . . . . . 10” each \\-a?. 
Muzzle brake. . . . Not enrolmterctl. 
Iluffcr . . . . . . .Hydr:~ulic. 
Reculx‘rator . . . . . . . Hydroplle~un:itic. 

Ammunition : 
7‘~ pc\ firctl. . . .APCK HI< \I’ III 
1luzzlc I-elocity. . . 3,06S 2.300 .w4 

( feet per second) 
I’rojcctil~~ weight. . . . 15 12.7 IO.7 

(pounds) 
Rounds carried.. Total of 55 romltls. 

Carriage 
S11spensio11 : 

Number of bogies. S. 
Type of bogies. . . . . . Small r111)bcr tirul. 
Kumber oi rcturt~ 

nrllers . . .4. 
Track, length., ,11 feet 6 incllcs. 
Track. Jvidth. . . . . . . .7 feet 11 inchv~ 
L\‘idth of link.. . . .l foot 3 iwhcs. 

Hull al-mor : 
Front . . . . . . . . . . . . .%I 111111 at 45”. 
Sides . . . . . . . . . ..___. 30 111111 \.~~lrtic.;tl. 

Rear . . . . . . .20 mm. 10’ unil~~-ciil 

IWly ,lO to 20 m,,,. 

Fi,qhtin,g compartment 
armor : 

Front .80 mm at SO” 

Sides 
Top 

Engine : 
Typr . . . . 
(~‘J litlllers . . . . 
I-llcl . . . . 
l.IK;itiwl . . . . 
I II ll-ir[lo~\-er . . 

Tr;ill.cmission . . . 

‘rI:t>l~:~h 1112 120 TR1I. 
\‘-I1 ;it CiO’. 
(~:i.~lllli~~. 

. I<lal. 

. ,295 ill .~.ono tptn. 

. \lan~lal. \J nchrl ~mc.~I~. 
sli~lill,q tliig I> J’C ; 
6 i0r\vad. I reverie. 

I )rive . . . . . . . . . . . . . . IcrO~~I ~pr.ocLcI. 

Pet-r< rltll:InC~ 

TM-E 30-451 

-IfI !11111 ,?, 31) 

-‘I) llllil. 

1’t I!\ I’, 

Trench crossin,q. 0 icY I. 
I-o1-tliq! 3 iwt. 
I<atlill. oi ;ii.lirln. IO0 tvilc< (<~stim;ile(l) 
Sttyl .2 il,c~t 0 ~IwIK,~. 
(~l-;r~li~~lrl 
.\ra\illlllm ; 

.iO’. 
.,iWl 3) tllil0 Ix’r hoclr. 

.\l-rn..Llllcnt 
Tqw . . . . \lacllillt, g:11n 071 ball 

I,11 lilll t ing. 
I .ocat ion . . . . Sul)vritructurc front. 

I:1 1II;LrkS 
I’ cnc’t t.:cliclll of l101111) 

~~~‘IicY,,,. ;11-1111,1’ at 30’. 
r\l’(‘il(‘ I”-ojcc-tile: 

30 > ;lrds. I-II 111111. 
l.OO(l J:lrtl\. !11 11,111. 

Figure 8j,-7.5 Cl11 .\‘tll. K.10 (I-/&?) 011 l’.:. /ti[J. Iv. 
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b%JllW 86.~-10.5 Cl,, Stfl. ii. 42. 

e. 105MM ASSAVLT HOUTTZER ON Pz. Kpfw. 
III CHASSIS (Stu. G. III fiir 10.5 cm Stu. H. 
42). (1) G~~tcraZ. This close-support weapon 
has the usual characteristics of the assault guns 
mentioned in previous paragraphs, but is confined 
to a purely antipersonnel role and does not fire 
armor-piercing ammunition. Like most German 
howitzers, however, it is supplied with hollow- 
charge ammunition to give it some anti-armor 
performance. 

(2) Specificntio~zs. 

General 

Nomenclature . . . . . . ..Ctu. G. III fiir 10.5 cut 
Sfu. IT. 42. 

Type of carriage.. . ..Sfzk. G. III, Sd. Kfz 
142/2. 

Length over-all : 

Tncluding gun. .20 feet 2 inches. 
Excluding gun, . .17 feet 9 inches. 

Width over-all. . . .9 feet 8 inches. 
Height over-all.. . . .6 feet 5 inches. 
Weight . . . . . . . . . .25.8 short tons. 
Crew- , . . . . . . . . . . . . . ..4 men. 
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Type . . . . . . . . . . . . . . . . . lo,.; l,,, C/ii. il. 4-7. 

Muzzle \-&city.. . . .III< l..;lO icc,t Ilc‘r 
SCCC,llll. 

Maximum rallx:c. .8,530 Lartl~ 
Elevation . . . . . . . . . . . .PO” 10 20’. 
Traverse . . IO” c;lch xv;(J. 
Muzzle brake. . . .\;cs. 
Buffer . .JTytlraulic. 
Recuperator . . Fi~rll-~‘~‘nclilll:llic. 

Ammunition : 

Types fired., 1 II; 11c: Smoke 
Muzzle rclocit)-. . l,SU) 

(feet lwr s~con~l) 
Projectile I\-ci:Ill. 3L 0 25,‘) 32.4 

(pountls) 
Rounds carried.. . . . . ‘l’chl t~i .{(I I-OIIII~~S. 

Carring< 

Torsion Dar Suspension : 

Sumbcr of I)o~gi~ 
\VllKl? 6 . 

Type of bogic x\ Ileclq. Small I IIIII IK’I. til-~1. 
Number of rctllrll 

rollers . . .3. 
Track, lcngtll 9 fc.11 .?!: in~-llc<. 
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Track, width ....... .8 feet 2% inches. 
\Vidth of link ....... 1 foot 3ij inches. 

Hull armor : 
Front ............. .50 mm at 5’“. 
S’ 1 I( es ............... 30 mm vertical. 
Rear .50 mm. ’ .............. 
Belly .............. .30 mm. 

Fighting compartment 
armor : 
Front ............. .80 mm at 10”. 
Sides .............. .30 mm vertical. 

Power 
Engine : 

Type ............... kIay1xd1 III. 1’0. 

Cylinders .......... .I7-12. 
Fuel ............... .Gasolinc. 
Location ........... .Rear. 
Horscpolvcr ........ .295 at 3,000 rpm. 

Transmission ......... Synchromesll ; 6 forwartl, 
1 rcversc. 

Drive ................. Front sprocket. 

Performance 
Trench crossing. ..... .8 iect 6 inches. 
Fording .............. 2 feet 9 inches. 
Radius of action ...... ,105 miles. 
Step ................. .2 icet. 
Gradient ............. .27”. 
Maximum speed. ..... .25 miles per hour. 

3. Field and Medium Self-Propelled Artillery 

a. WASP (?l'cspc), lo..? cm lc. I;. H. (IS/.? I 
OS ‘I’llI: ~101)11~11~:1) 1’:. f</J]-zL~. II C‘llnssls. (1) 
Grrrcr-~71. The \\yasp is tlw niod coiiinlo~~ self- 
propc.lled version of the stalitlartl Gci-man light 

fielcl ho\\ ilzc>r, lci.3 clii ic,. I:. f i. 1s. \“\.ith :t 

maximutn c.lc.vation of 4.2 dqx~5, it has on11 
slightly lws niaximmi rxii~~e thxi the fieltl- 
mounted I-u-don. Otlwr motlific~tl wrsions of the 
10.5 Clll IL,. 1;. f i. IA Illa!- bc icIullt1 nlountetl 011 

the I‘rcnch “Jm-rnine” c~hassis, the IJotchkiss 39 
tank chassis, and the Pz. fi,bj:il. II I> chassis. 

(2) .s~c~c~ific~tr/ii~rrs. 

( kl11 1 .il 

NOlllc.llCl;tlUl-C . . I I -,-x/Y. 

‘i‘ypc~ of cal-l-i:l~~. :> ;I’. /I i I I .,.5/v), SE. 

Length over-all : 

Iii,:. ]_‘I. 

E.uclutling gun. 15 Ccct 9 inclws. 
Width ox-cl--all.. .7 feet 3% inclles. 
Heigllt over-all.. .i icet 10% inchw. 
\Vcight _. ..12.33 tons. 
Crew .5 men. 

Fi,91we U--Wa.rp (10.5 CNO le. I2.H. 1X/2 ou 1’:. Kpfw. II). 
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Figure W-15 Infantry Howitzer (s.1.G. 33) I1 
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Type ................. 10.5 cm le. F. H. 18/Z. 
Muzzle velocity ....... .HE 1,772 feet per second. 
Maximum range. ..... .13,500 yards. 
Elevation ............ .-So to + 42”. 
Traverse ............. 10" each way. 
Muzzle brake ......... .Yes. 
Buffer ............... .Hydraulic. 
Recuperator .......... Hydropneumatic. 

Ammunition : 
Types fired .......... HE ‘HC Smoke 
Rounds carried ....... 22 8 
Muzzle velocity. ..... 1,772 (supercharge) 

(feet per second) 
Projectile weight. .... 32.6 25.9 32.4 

(pounds) 

Carriage 

Suspension : 
Number of bogie 

wheels ........... .5. 
Type of bogie wheels.large. 
Number of return 

rollers ........... .3. 
Track, length. ...... .7 feet 10% inches. 
Track, width. ...... .6 feet 2 inches. 
Width of link ........ 11M inches. 

Hull armor : 
Front ............. .30 mm. 
Sides .............. .20 mm. 

Fighting compartment 
armor : 

Front .............. .10 mm. 
Sides .............. .10 mm. 

Power 

Engine : 

Type ............... Maybach HL 62 TR. 
Cylinders .......... .6. 
Fuel ............... .Gasoline. 
Horsepower ........ .140. 

Transmission ......... Synchromesh ; 6 forward, 
one reverse. 

Drive ............... .Front sprocket. 

Performance 

Trench crossing ....... .6 feet. 
Fording ............. .3 feet. 
Radius of action ...... ,127 miles. 
Step ................. .l foot. 
Gradient ............. .30”. 
Maximum speed. ..... .25 miles per hour. 

b. GRIZZLY BEAR (Brusmbh’r) or Stu. Pz. 43 
(15 cm Stu. H. 43 (L/12) oa Pz, Kpfw. I!* 
CHASSIS). (1) General. This is essentially a 
close-support weapon and mounts a very short- 
barreled howitzer in a high, armored superstruc- 
ture. The 150-mm infantry gun (s. I. G. 33) 
performs a similar role on its various self-pro- 
pelled mountings: the chassis of Pz, Kpfw. II?, 
Pz. Kpfw. II, and the Czech 38 (t). The Grizzly 

Bear gives much better protection to the crew than 
any of these, 

(2) Specificatiom-. 

General 

Nomenclature ......... Rrzrvmbiir or Stu. PZ 43. 
Type of carriage. ...... .S!II. G. IV, Sd. Kfc. 166. 

‘Length over-all : 

Including gun ....... .19 feet 4 inches. 
Excluding gun. ..... .19 feet 4 inches. 

Width over-all ........ .!I feet 8 inches. 
Height over-all ...... .8 feet 2 inches. 
i%‘eight ............ .30.4 tons. 
Crew ................. . men. 

Gun 

Type ................ .15 L-III Siu. H. 43 (L/12). 
Muzzle velocity ........ HE 790 feet per second. 
Maximum range ...... .HE 5,000 yards 

(approximately). 
Elevation ...... : ..... .-8.5” to + 30”. 
Traverse ............. .S” each M‘ay. 
Muzzle brake ......... .No. 

Ammunition : 

Types fired .......... HE HC Smokr 
Muzzle velocity. ..... 790 902 780 

(feet per second) 
Projectile weight. .... 83.6 55 85.7 

(pounds) 
Romids carried. ..... Total of 38 rounds. 

Carriage 

Suspension : 

Number of bogie 
wheels ........... .8. 

Type of bogie wheels. Small rubber tired. 
Number of return 

rollers ........... .4. 
Track, length. ....... 11 feet 6 inches. 
Track, width ........ .8 feet 1 inch. 

Hull armor : 

Front ............. .45 plus 50 mm 
armor at 1.5”. 

Sides ............... 30 mm vertical. 
Rear .............. .20 mm. 

Fighting compartment 
armor : 

Front ............ .lOl mm at 38”. 
Sides ............... 50 mm at 18”. 
Roof ............... 22 mm at 82”. 

Power 

Engine : 

Type .............. .Maybach HL 120 TRM. 
Cylinders .......... .v-12. 
Fuel ................ .Gasoline. 
Horsepower ....... ,295 at 3,000 rpm. 

Transmission ......... Synchromesh ; 6 forward, 
1 reverse. 

Drive ................ .Front sprocket. 
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Figure 91.45 cm s.F.H. 18 on hybrid PB. Kpfw. III/IV Chassis (Hw~zwl). 

VII-68 



I MARCH 1945 ~ UNCLASSIFIED 
TM-E 30-451 

Performance 

Trench crossing. . . . . . . .9 feet. 
Fording . . . . . . . . . . . ...3 feet. 
Radius of action.. . ,130 miles. 
Step . . . . . . . . . . . . . . . . . . 2 feet 6 inches. 
Gradient . . . . . . .30”. 
Maximum speed. . .25 miles per hour. 

Armament 

‘be . . . . . . . . . . . . . . . . . One d1.G‘. 34, ball mount. 
Location . . . . . . . . . . . . . .Left of main armament. 

C. BUMBLE bE (~Zf172d) 15 C?lZ S. I;.II. 18/l 

ON GZW. III/IV. (1) Gcncral. This self-pro- 

pelled medium howitzer employs a h$%l chassis 

made up of the suspension of the Ps. Kpficl. II’ 

and various components of I’,-. k’pficf. 111. This 

gun has the same mission in its self-propclletl ver- 

sion as in its fieltl version. The 15 ~11~ S. I;. II. 1.7, 

ai1 older medium howitzer (obsolete on its fieltl 

mount), may he fount1 in the same role, niountctl 

on the Frcncli “Lorraine” chassis. 

(2) S~ccificatims 

General 

Nomenclature ........ .llunlurr~l. 
Type elf carriage. ..... .Gw. III/IV, Sd. k-f:. 165. 

Weight .............. .25.2 tons. 
Crew ................. 6 men. 

Gun 

Type ................. 15 clll s.F.f1.18/1. 
Weight .............. .2.07 tons (barrel and 

breech). 
hfuzzle velocity. ....... 11E 1.70.5 feet per second. 
l\laximum range ....... HE clnr~~c <‘i:gbt M,.i;,l c 

yards. 
Klcvation ............ .O” to 39”. 
Traver5c ............. .16” each way. 
lruzzle brake.. . . . . . .No. 
1:uffer . . . . . . . . . . . . . . . . Hydraulic (under tube). 
I~eqKT:1tc1r . . . . . . , .lIytlro~~tleumatic (over 

tube), 
r1mmunitiou : 

Types fil-cd. . . HE HC Smoke 
Rounds carried.. . . . 12 G 
hluzzlc 1 clarity. . 1.705 
Projcctilc weight.. 9.5.9 86 

(hl-I-iage 

Suspension : 

Suml)cr of hogie 

\I 11ec1< . . .8. 

Type of l&e whrel~. Small rubber tired. 
Kumber of return 

rollers ........... .4. 
Track, length ....... .11 feet 6 incllcs. 
Track, width ....... .7 feet lO~/~ iii&es. 

Length over-all : \\:idth of link ....... .l foot 3 in&es. 

Including gun ....... .21 feet 3% inches. Hull armor : 
Excluding gun ...... .20 feet 4:/8 inches. Front .... 

Width over-all. . 
......... ..3 0 mm at 22”. 

...... .9 feet 8% inches. Sides 
Height over-all 

.............. .2C mm vertical. 
....... .9 feet 7.; 1 inches. Rear .............. .20mmat9”. 

Figure 92.--15 cm Howitzer (s.F.H. 13) 01% French Lorrailte Chassis. 

VI l-69 



I MARCH 1945 SW, UNCLASSIFIED TM-E 30-451 

Top ............... .17 mm horizontal. 
Belly .............. .17 mm horizontal. 

Fighting compartment 
armor : 

Front ............. .I0 mm at 37”. 
Sides .............. .lOmmat 16”. 
TOP .............. ..10 mm at 12”. 

Power 

Engine : 

Type ............... Maybach HL 120 TRM. 
Cylinders .......... .v-12. 
Fuel ................ Gasoline. 
Location ........... .Center. 
Horsepower ....... .295 at 3,000 rpm. 

Transmission ......... Synchromesh ; 6 forward, 
1 reverse. 

Drive ................ .Front sprocket. 

Performance 

Trench crossing ...... .9 feet. 
Fording .............. .2 feet 7% inches. 
Radius of action ...... ,160 miles. 
Step ................. .2 feet 6 inches. 
Gradient ............. .30”. 
Maximum specrd ..... .2j miles per hour. 

4. Tank Destroyers 

a. RHINOCEROS (Nashont), FORMERLY HOR- 
NET (~O&JSe), 8.8 Cl82 E'd,? -!.?/I Oh- TIII; (;.7Lr. 
III/IV. (1) Gcfzcral. This is one of the ver- 
sions of the S.S CIFZ Pnk 43, the latest 88-mm 
antitank gun, mounted on the hybrid chassis of 
the Pz. Kpfw. III and IT/. The vehicle’s sil- 
houette is very high and the armor protection 
given to the crew by the thin-skinned superstruc- 
ture is very poor. ‘The gun, however, is able to 
engage tanks ,at very long ranges. 

(2), Specifications. 

General 

Nomenclature ........ .Nashorrt. 
Type of carriage :. ... .G*Lu. III/IV, Sd. Kfz. 164. 

Length over-all : 

Including gun ...... .27 tcct 8:A ’ inches. 
Excluding gun ..... .20 feet 4>/8 inches. 

Width over-all ....... .9 fe& 8% inches. 
Height over-all ....... .9 feet 7$j inches. 
Weight .............. .27 tons. 
Crew ................ .5 men. 

Gun 

Type ................ .8.8 cwt Pak 43/l (L/71). 
Muzzle velocity ...... .APCBC 3,280 feet per 

I 
second. 

Elevation ............. -5” to + 20”. 
Traverse ............ .15” each way. 
Muzzle brake ........ .Yes. 
Buffer ............... .Hydraulic. 
Recuperator .......... Hydropneumatic. 

. VII-70 

LZmmunition : 

Types fired . . . .;IPCK HIZ HC AP40 
Muzzle velocit,. . . . .3,280 2,100 1.968 3.705 

(feet per second) 
Projectile weight . . . .22.4 

(pounds) 
20.7 14.x 16 

Rounds carried Total (li 48 rounds. 

Carriage 

Suspension : 

?J j umber ot boglcs.. - 8. 
Type of bogies . . . Small rubber tired. 
Numhcr 0i return 

rollers . . . . . . . . . .4. 
Track, length . . . . .ll feet 6 inches. 
Track. \\idth . . . .7 fc.c.t 11 inches. 
\2?tlth of link . . 1 iot11 3 inches. 

Hull armor : 
Front . . . . . . .31) mm at 12”. 
Side, . . . . .20 *ntn vertical. 
Rear . . . . . . . . . .22 mm. 
_. 1 “,I . .17 mm. 
l!cll~ .17 mm. 

Fighting compartment 
armor : 

Front . . . . . . . . . . .I0 mm at 30”. 
Sides . . . . . . . . . . . . . . . 10 mtn at 16”. 

I’ow~r 

Engine : 

Type . . . . . . . .IIL 120 TRM. 
Cylinders . . . . . . . . .\‘-12. 
Fuel . . . . . . .(;aqolinc. 
T>ocation . . . . . . Ccn1t.r. 
Horsepower . . . .295 ;LI 3.000 r-pm. 

Transmission . . . Xlay11:lch syncllromesh ; 
6 i<lr\vartl, 1 reverse. 

Drive . I.‘ront q)rockct. 

I’~~riormancc~ 

Trench crossing . . . . .9 icct. 
Fording . . . .2 feet 7:/r inches. 
Radius of action . . 100 milts. 
Step . . . . . . . . . .2 fcu.1 0 inches. 
Gradient . . . . . . . . . . . .30”. 
Maximum sl~cd . .25 milts l,cr hour. 

Remark< 

Pcnetrntion of hnmogeneons armor at 30”, 
APCBC projcctilc : 

500 yards . . 184 mm. 
1,000 yards . .lh9 mm. 

11. lki3HAN~ (Hrfanf). FORMERLY FERDI- 
NAND, 8.8 CIIZ Stu. I<. 13 OR Pals 43/Z ON TIIk: 
Panzer Jiicgcr Ti,qu 1’. ( 1) (;PWVQ~. This is an- 
other version of the latest model, long 8%mm 
antitank gun. The gun is mounted on the Tiger 
P chassis, a discarded early version of the Tiger, 
incorporating twin gasoline generating units with 
direct electric drive. Although protected by heavy 
armor, this vehicle has been relatively unsuccess- 
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Figuw 93.~-8.8 cln PaIs 43/l ou P.z Jtig. III/W (Rlair~occvos) 

Figure 94.--5.8 cw Sfu. K.43/1 01, 7‘inrr I’ C‘l~~~.c.c~r ~l~lrplca~rt) 

ful because it IS ponderous and difficult to 
maneuver. 

Hclght owr-all .O t’ret IO inches 
\\‘eight .73 short tons. 
ClT\V , . . . .6 m(‘1,. 

(2) Specificntion.r. 
General 

Nomenclature . . . . . . . .Ele~arzI. 
Type of carriage . . .P.z. Jag. Tiger P, Sd. Kfz. 

184. 
Length over-all : 

ill,, 

Type 

Mud-e velocity 

..?.,I’ ‘11, .\‘lZI. K. 43 (L/71) or 
t’ak 43/2. 

.:\PCBC 3,280 fset per sec- 
ond. 

Including gun . . . . . .26 feet 10 inches. Elevation . -6” to + 25”. 
Excluding gun ..23 feet 4 inches. Traverse . .12” each way. 

Wi~lth over-all .I1 fret 3 inches \1wzIe brake Fitted. 

VII-7 1 



I MARCH 1945 -,,&NCLASSIFlED TM-E so-45 I 

Buffer . . . . . . . . . . . . . . .Hydraulic. 
Recuperator . . . . . . . . . .Hydropneumatic. 

Ammunition : 

Types fired . . . . . .APCBC HE HC 
Rounds carried . . . . .20 70 
Muzzle velocity . . . .3,280 2,460 1,968 

(feet per second) 
Projectile weight . .22.4 20.7 16.8 

(pounds) 

Carriage 

Suspension : 

Number of bogie 
wheels . . . . .h, in pairs. 

Type of bogie wheels. Large. 
Number of return 

rollers . . . . . . . .None. 

Hull armor : 

Type of carriage . . . . . p.7. J;i!/. I’tr~~llwr, .Vtl. 
Ii jz. 173. 

Length over-ail : 

AP 40 

3,705 

16 

Includittg cttn . .3? fcc.1 4 inches. 
Excluding gun . . . .22 irc.t 9 incllcs. 

Width over-all . . .10 Icrt 9 ittclles. 
Height over-all . .S Feet 3 inches. 
\$‘cight . . . .51.15 Jtort tons. 
Crew . . . . . . . . . . . .5 mctt. 

Gun 

T?.PC ._............... S.A’ liii I’,lk i.?/.i or 43/-f 

(I./,-i 1. 

Front . . . . . . . . . . . . . .200 mm at 32”. 
Sides . . . . . . . . . . . ..SO mm vertical. 
Rear . . . . . . . .80 mm vertical. 
Top . . . . . . . . . . . . . .30 mm horizontal. 
Belly . . . . . . . . . .20 mm horizontal. 

Fighting compartment 
armor : 

Front . . . . . . .170 mm 31 30”. 
Sides . . . . . .90 mm at 30”. 

1’ owcr 

Engines : 

~lttzzlc \ clocity . . . . :\l’(‘l:( 3.2X) fret per 
SccotIII. 

F:levation . . . . -X” ,I, -I- 1-l”. 
Travcrw _. . . . .13’ cacI1 \v:ty. 
l\luzzle brake . . . . . . .Ycs. 
Bttffer . . . . . . I fydt-aulic. 
Recuperator . . . . . . . . .H?clr,,llttctttnatic. 

;\mmunition : 

Types firul . . . . . . . . . .\l’(‘l:t‘ Ill.: IIC A 1’ 40 

Rounds cart-ietl . . ._7S 29 

Muzzle wlocity . .3.280 2,4hO 1,00x 3.x5 

(feet per sccotltl) 
Projectile weight. . . .2.?.4 20.7 16.8 16 

(pounds) 

Suspenhion : 

Carriage 

Type . . . . . . . . . . .T\vo Maybach HL 120 
TRhfs. 

Location .......... Center. 
Horsepower ...... ,590. . 

Transmission ....... Electric drive. 
Drive ............... . Rear sprocket. 

I’crformancc 

Fording . . . . . . . . . . . ...2 feet-l inches. 
Radius of action . . . .62 tnilcs. 
Gradient . . . . . . . . . . . ..30”. 
Maximum speed . .12.5 milts per hour. 

Remarks 

Penetration of homogeneous armor at 30”, 
APCBC projectile : 

500 yards . . . . . . . . ...184 mm. 
1,000 xards . . . . . . . . . . .lh9 mm. 

c. Jagd.pantllcr, 8.8 cm Pak 13/3 OR J-T,;‘-/ 
(L/71) ON THE PANTHER CHASSIS. (1) Gm- 

eral. This tank destroyer is intended for engay;- 
ing armored targets at long ranges from station- 
ary positions. A single, heavy, sloping plate pro- 
tects the front of both hull and superstructure. 
The gun is mounted centrally in this plate, giving 
the vehicle the appearance of an assault gun, with 
the gun rather- high. 

(2) Specifications. 

Generai 

Nomenclature . . . . . . . . . Jagdpanthcr. 

W-72 

Number of boqics. .8. 
Type oi bogies . .Douhlc. 
Xumhcr (Ii return 

rollers . . .l. 
Track. lcqgtlt . 13 fcc,t 5% inches. 
Track, \\itlth . .8 feet 772 inches. 
\Vidtlt of link ..? fret 2 inches. 

Hull armot- : 

Front . . . . .80 mm at 55”. 
Sides .30 mm vertical. 
Roar . . .40 mm at 30”. 

Fightitt~q rcmlpat-ttlYnt 
armc )r : 

Front . . SO mm at 55”. 
Sitlcs . . . .15 mm at 30”. 

l’olver 

l<tqinc : 

‘I‘J-l’c .1r;1> I,;1 ,I1 III, 230 1’30. 
C~lin(k~t-< . .1.-l.?. 
Fuel . . . . . . .(~:ls~lliil~. 
I.trcatiott . Rrar. 
Horwpo\ver . . i+10 :lt 3.000 :‘l)w. 

Transmission Synrllt-cmcsh ; 7 format-(1, 
1 I-c\ I’I-.e. 

1 )riw . I-l-ollt ~lwocket. 

I ‘~~I-~~I~~wK~ 
Trwcll cl-lJs.:tl~; s icct. 
Fording . .5 fcvt 1 inch. 
Radius of action .S7 miles. 
Step . . . . . . . . . . . . . . . ...3 fcrt. 
Gradient , . . . , . , . . . . . . .30”. 
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Figwe 95.--&S CIIL Pak 43/3 utt Putttlrer Chussis (Jugdputltlwr). 

:2rmamcnt 

‘I-ypC . . . . . . . . . . . . . . . . . One =II.(;. 34. hall nic~tmt. 
Location . . . . . . . .Glacis ljlatc. 

liemarks 

I’cnetration of homogcneons a1-n~~~ at 30”, 
AT’CBC projectile : 

500 )artLs . . . . .I%!. mm. 

1,000 yards . . . . . . . . .I(19 mm. 

(1. Joydti:yr, 12.X C/IL I’trl: 31 ( Lil.5~5) OS TIIE 

:ki cm Pak’44 (L/55) 
* Jiig. Tiqrr RloDEL 13. (1) Gcncr-nl. The 

is the largest caliber anti- 
t:Lllli gun the Germans have produced so far. 1 t 
is only found in a self-propelled version, mounted 

on the P.z. Jiig Ti~qcr Model B, which is an adapta- 

tion of the King Tiger chassis. The superstruc- 

ture in which the gun is mounted, is very heavily 

armored. The J&tiger supersedes the 12.8 cuc 

K. 40 mounted on a hybrid chassis, which was 

cmploq-ed in Russia and will probably not be en- 

countered in the future. 

(2) Sprcificatiot~s. 

General 

N omanclaturc . . . . . ..Ttrqdti,qcr. 
Type of carriage . . . .1’.z. Jh’g. Tigcr7cr Model B, 

.\‘d. Kf.7. 1x6. 

Ixngth over-all : 

lnrlutling gun . . . .32 feet 2 inches. 
Excluding gun . . . . . .L3 feet 10 inches. 

\2’idth over-all . . . . . .ll feet 9% inches. 
Height over-all . . . . .9 feet 3 inches. 
\l.eight . . . . . . . . . . . . . .i7.2 short tons. 
Crew . . . . . . . . . . . . . . . . . 6 men. 

c;1111 

Tgpe . . . . . . . . . . . . ...1-3.8 cm Pdz 44 (L/5.5). 
?\Iuzzlc velocity . . . . . . .APCBC 3,020 feet per 

second. 
Muzzle brake . . . . . . . . .Yes. 

-\mmrmiticm : 

Type< firctl . ,. _. .;\I’(‘ .ll’(:l3C HE 
hluzzle velocity .Z.SO!) 3,020 2,886 

(feet Icr sccontl) 

Projectile \+eiglll .5X.1 62.5 57 
(pounds) 

Rounds carrictl . .‘L‘otal of 40 rounds. 

( ‘miage 

TOl-SiOll J :a1- .SuE.pc~ll- 

sion : 

Nurnhcl (,i llI)ly(. 
\\hCClS .9. 

Type of hosir ~vhrcl~. TU in. 
Sumhcr of I-etr1rn 

rollers . Sonc. 
Track. Icngtl~ I3 feet 4 inches. 

Track, 11 itlth .O icct. 2 inches. 
M’idtll of link ._’ icct 8% inches. 

Hull arm~,r : 

T~ror1t . . . . . . 

Sides .::::.... 
1.3) mm at 50”. 

. . . . SO mm vertical. 
&al- .80 nim at 30”. 

l:ightillg c~xnl~artmrrlt 
armor : 

IT1-ont ,250 mm at 1.5”. 

.Sid?i . so n,m :ct 25”. 
Kear .X0 mm at 10”. 

l.tnginr : 

Txpr . .1Iaybach HL 230 1’30. 
C?-lindrrs . .V-12. 
Fuel . . . .Gasolinc. 
I -0catlon . . . . . Rear. 
Horsepo\vver . . . . ,595 at 2,600 rpm. 

Transmission . . . . .Preselector, hydraulic 
operation ; 8 forward, 
4 reverse. 

Drive . . . . . . . . . . . . . . . .Front sprocket. 
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Figure 96-12.8 L‘J~L 1\1.10 011 Hybrid Cllnr.c& Cl’:. h’pfu, III, lV, VI). 

I 
I’erform~nce 

Fording . . . . . . . . . 5 feet 9 inches. 
Radius of action . . . . . .lOh miles. 
Gradient . . . . . . . . . . . . 3S0 . 
Maximum :pecd . . . . . . 26 miles per hour. 

.Zrmamcnt 

Mounted . . . . One iU.G.34. 
Carried . . . . . . .One Al.G.42. 

Rcmarlis 

t Penetration ol homogeneous armor at 30” : 

APC APCBC 

530 yards . . . . . .I72 mm 212 mm. 
1,000 yards . . . . . . . . ...148 mm 200 mm. 

5. Self-Propelled Antiaircraft Guns 

a. GENERAL. The growth of Allied air power 
and the decline of the Lzlft~affr have forced the 
Germans to devise self-propelled antiaircraft guils 
to defend transport columns from low-level air 
attack. 

lx Flakpames. Light antiaircraft guns of ZO- 

, mm or 37-mm caliber mounted on half-tracked 
v&i&s have bwn in existence for some time, hut 
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the appwtxnce of the so-call~tl FlnfipaWcr or 
antiaircraft tanks is a new tl~~vclopmcllt. These 

consist csscntia;ly of a tank lvith turret removed 
and replaced by a light antiaircraft gun protected 
by an armored shield. The following types of 

Flalzpa~~~cv have heen identified so far: 

(1) The 2 CUL Flak 35 mounted on the chassis 
of the Czech 38 (t) tank. 

(2) The 3.7 cm Flak 43 mounted on the Pz. 
Kpfw. IV chassis. 

(3) The 2 C~II, Fiakvici-Iin!/ 35 (four-barreled 
antiaircraft automatic canno11) mounted on the 
I’,-. K/$X*. II’ chassis with a thin eight-sided 
shield. 

c. HALF-TRACK CARRIAGES. The 1.5mm or 

20-mm AI. G. 1.51, a standard aircraft machine 
gun, has been recently mounted on the 3-ton, 
lightly armored. half-tracked vehicle, Sd. Kf:. 
251/21, in a triple mounting with maximum ele- 
vation of 49”. The maximum cyclic rate of fire 
for the three guns is 2,100 rounds per minute. 
(Details of antiaircraft weapons are given in 
scctioll TV j 
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6. List of Self-Propelled Artillery 

a. CLOSE SUPPORT AND ASSAL-LT SELF-PRO- 

PELLED ARTILLERY. 

Gm Carriage 

7.5 <‘II! li;i’ Ii. (L/21) I?. Iipf;,,. III chxs-i< (S‘.!. 
Iif.:. 1-I ?) + 

7.5 ‘-11, KzL*.J<. (J./Z/) I-I:I1f-trdCk (.(‘Ci. /;I,?. 
251/90) 

is ClIL JiZi~.J\‘. (L/i) 8-n-hcdcd arn1ouret1 car 
(Sd. Kjz 233) 

7.5 UJ, J<~<j.h-. (I-/?./) Half-tr:ick (.Cd. Kf.?. 10) 

7.5 ~-111 Sfu.Ii. JO (1./13) I’.:. lip/w. III chassis fSd. 
h-J:. 142) 

7.5 cm Strt.h’. 40 (L/-IS) I’:. kTpfw. III chassis (Sd. 
Iif,::. IJ?) 

7.5 cw St1r.h’. JO (L/-IS) I’:. Ii,+fiLl. IL* chassis 

7.5 cm Stz1.h’. J-7 (L/TO) I’.:. Ii~fi~~. IV chassis (Sol. 
Jifz. 162) 

I). Frrcm .4;h;D >IEDIUJI Sr.1.vPRopr’.Lr,ED L+R- 

TILLERY. 

10.5 ml .Ctu.ll. 417 (L/28) I’.:. Jipfx, III chassis (Sd. 
Iifz. 147) 

1.i <‘u2 .r.I.G. 33 fl./lT) I’:. Iipfrcs. I I( chacsis 
(.Ctl. Kf.7. 101) 

1.i 0,~ .r.I (;. 3.7 (I./l?) 1’::. h-p/:,,. II chassis (.\‘tl. 
lij:. I21) 

15 cw s.I.G. 33/l (L/l?) Cn,. 3:i (.Sd. Ii/z. 138/l) 

15 CTII .Sfu. H. 43 (L/12) I’=. Iipjxl. IV chassis (Sd. 
1if.z 166) 

10.5 rm le.F.I-I. 18/z Gzi,. II (Sd. h-f-. 124) 

10.5 cnl 1e.F.H. IS/-l Lorraine (French) chassis 

10.5 cm 1e.F.H. 18 P.z. J<pfw. II. 39 chassis 

10.5 011. 1e.F.H. 18/l 1~~. Rpfzcl. IV B chassis 

15 c,t, s.F.II. 13 Lorraine (French) chassis 

1s rm s.F.lI. 1X/l Cw. III/IV (Sd. Kfz. 165) 

c. TANK DESTROYERS. 

GfllL 

2.8 illl I’d? 41* 

3.7 cl,,. Pak* 

3.7 rut PaIt* 

4.7 cm Pak (t)* 

4.7 cm Pak (t)* 

4.7 cm Pak (I)* 

5 cm Kw.K. 39/l** 

7.5 cm Pak 40 

7.5 cm Pak 40/3 

Carriage 

Half-track (.(;I. Kfz. 250) 

Half-track (Sd. k-fz. 2.51) 

T:enault “(‘hcnillette” 
(I:rench) armored 

carrier 

I’z KpfrL*. I chn\si; 

I’z. .I;i:j. I 

Renault K.3.5 (French) 
tank chassis 

S-uheeled armored car 
(.\.d. Kfz 2.~4) 

Pz. KPJzc*. 38 (t) chassis 

I’_-. Jiig 3K (Sd. Kfz.138) 

UNCLASSIFIED 

Gun 

7.5 cm Pak 39 L/48 

73 cm Pak 40 

7-i l-,11. ml? 40 

i.5 mt. Pak 30 

i.5 rui Jiz,t.K.* 

i..; Clli I’ak ‘lo/1 

i.5 c-02 I’ak JO 

;.5 072 I’af: 40 

7.5 cm Pnk 40 

7.5 cut Pak 39 (L/-/S) 

7.62 cm Pa/: 36 (I,)* 

i.ci.? c-111 Pflk 36 (Y) 

-61 c-t,, I’trk 36 (Y) 

i.62 r,,t I’:li: 36 (r) 

T.62 c,,, f :!I: 36 (1.) 

7.62 cm I’afc 36 (r) 

c-/,2 (‘111 F..K fr) 

x.x rill l’trfc 4.3 11 (J./ii) 

X.8 l-112 l’al: -1.3:.3 01’ I’il: 
43’lJ.f 

TM-E 30-451 

Carriage 

fz. Jdg 38 (t) 

I’:. Kpf ii’. II chassis 

I’z. J;ig. II (Sd. Kf,-. 131) 

I’.::. .r:iii. II (,-IllSf. D/E) 
(.\‘d. Kj.?. 132) 

IT;ilF-tl-ad; (.Cd. Kf,-. 251/9) 

I’.:. .i,‘i:/. 1.r. .C. (Sd. Kfz. 
13.i) 

Tt-uck 

Sclmcitlcr Kegresse Arm- 
circil C3r chassis (mod- 
if&l) 

Hotcllkics H. 39 tank 
clla\iis 

Po~r.r~~rjLigcr IV (Sd. Kfz. 
l(2) 

FIxI r-track (.Ccl. Kfz. 6) 

I’:. Kpf ii’. 38 (t) chassis 

I’.:. .!Lig. 3S /.Cd. Ii /,z. 13:) 

I’.:. Kpficj. II clni;sis 

k. .rii:J. I-( (.\‘ti. Kf:. 131) 

I’.:. .riill. IJ Arrsf. n/J? 
( \‘d. Kj.:. 132) 

I’:. Iii;/. Jr .-Iusf. D/E 
I \,tl. Ii I i’. 132) 

I’.:. Jiiq. Ill/IL’ (.Cd. Kfi. 
if,/) 

I’::. lipfit*. T’nnthcr chassis 
I \li. lg.:. IT.?) 

X.8 (‘,,I .\‘fll I\*. I.?/1 ( f.!‘Ti I 
or I ‘<Ii, -[3/J (L/;I) T’i!i~.r I I’J c!lncsis (Sd. 

h- j :. la’_‘) 

12.S ill! Ii.+71 I I~lbri:I clixsi5 

1-3.c: l-112 I’lli: 4-1 (/./ii, ‘f‘iij,,r II chassis 

d. ~~~I~F-~‘KOIJT:I.I.I~I~ .\XTI.\IRCRAFT GcKS. 

2 rn, I:laf; 31’ or 3,V ~I;I: T-i IUC~ (.Cd. Kf:. 10) 

_7 c-11, Z*‘l,rk z.\‘,: Hxl i-:I-ack (Sd. Sfz. 70) 

2 i‘i,L I~id’Y~i,~,+:/i~// 3.V” IMi-track (.Ctl. I<fs. 7) 

.> I ’ - <‘iif I-/ai,, 1.r’ (II’ 3’lA ILli-track (Sd. Sfz. 6) 

.i ,‘uz I:ltil~ I1 2 

.li.G. l.;l/l.~ or .I;.(;. 

l.il/-‘iI I f~~i:tlril/i~:~~ 

2 C‘111 Fld 3,\ 

3.7 cll~ Flak -13 

2 cm I;lakz~icrli~zg 38 
~- 

* Ohs01& 

I la! i-tuck (.Cd. Kf,:. 2;;/ 
21) (.i-ton half-track) 

1'~. Iipfw. 3S (t) chassis 

I’:. Kpfz. IV chassis 

PJ. I<pfw. IV chassis 

** See “Armored Cars” ior desci-il)tiun 
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Figure 97.-P:. Kpfw. I, Model A. 

(2) Specifica.tiow 

Specification N:umbrr ............................... .\‘<I. A-/ .: 101. ................ 

(Commander’s hl ode1 ........................................... .\.c/. h 3,;. I 

Weight in action (tons) ......................... 

Crew ........................................... 

Armor, Hull front .............................. 
Hull sides .................................. 
Front glacis plate ........................... 
Superstructure 

Sides ................................... 
Turret front ............................ 
Turret sides ............................ 

Armament ...................................... 

...... 

...... 

. . . . . . 

...... 

...... 

“1 

5.S8 
2 men 

13 mn1 
15 n1m 
8 mm 

el/,ui< 
I: t ‘illliitliid~~).‘.’ 

6.44 :. 00 

2 lllili 
1.i 111111 
1.; 111’11 1; llllil 
s I!,,,, 

h.44 
i lllc'11 

.i! ,,,"I 
1.3 tlllil 
20 llill, 

1.5 11,111 . . . . . . 
...... 
...... 
...... 

1.i t,,m 
15 n,m 
1.3 n,m 

Two 
AlLi. 13 

l.< 111111 
15 ,,,I:1 -11 II 111 
13 Ill111 

l‘\VO ( 111<' 
.ll.(,.. 1.; '., I ( 11, i 

(I',, l/c 

One 
.I/ (J’. 31 

Dimensions 

Length (ieel) ................................... 
\Vitlth (lcc~t) .................................... 

Height (feet) .................................. 
Cleru2ncc (illclics) .............................. 

Road speed (miles pvr hour) ............................. 
Range on roads (miles) .................................. 

13 13 14 

6.75 6.75 6.75 

5.58 5.7.3 6.41 

0.75 10 10 
12 15-16 15-16 
112 87 57 

* Sd. KJ,:. is tile German abbreviation for .Yu,1Jcrkr~ftf~llf~...i’11,/, III~Q:,~II,~ \pt.c‘ial Illr,tor 1 ~.lli~~lr. 
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Section VI. ARMORED VEHICLES 

1. General 

The story of German armored vehicle develop- 
ment is concerned principally with tanks, lvhich 
have undergone considerable change since the be- 
ginning of the war. c German tanks have shown, 
in the course of 5 years of war, a gradual change 
from the Blitzkrieg concept of battle to greater 
emphasis on defensive, or at least offensive-de- 
fensive, operations for which the latest German 
tank, the King Tiger, heavily armed and armored 
but relatively slow and unmaneuverable, is 
suitable. 

German tank development began in 1934, osten- 
sibly at the same time as the rest of the rearma- 
ment program, but thcrc is no doubt that consid- 
crablc thought and experimentation had been de- 
\otctl to the subject before then. By 1939 the 
Germans had evolved four types of tanks : the Pz. 
Iipfx. f1 I II III, and IV, with xvhich the Blitz- > > 
kuicg campaigns \\-ere conducted. There is evi- 
dence that larger tanks $vere being developed in 
1939, and specimens of \vhat are assumed to have 
been a 1’~. Kpfw. V and a Pz. Kpfw. VI in an 
experimental stage were employed in the invasion 
of Xor\vay. These, however, must have proved 
unsatisfactory, since they were dropped, and the 
present PC. Rpf~l. Y (Panther) and Pz. Kpfw. 
VI (Tiger j have no connection with them. 

~Ieamvhile, the I-‘z. Kpfw. I and II gradually 
becnmc obsolescent, first being relegated to recon- 
naissance roles and then finally disappearing in 
1913 from the Table of Equipment of the Pa~zcv 
regimeilt. The heavier tanks, Pun. Kpj+cl. III 
and I I’, \vhich had proven satisfactory under fire, 
were modified to meet new conditions bv thicker 
armor and more effective guns. 

In 1942, the I’:. Kpfw. VI, or Tiger, appeared 
in Russia, and later in Africa. The Tiger was 
designed in the direct German tradition, and 
snnply xl-as armed more heavily and armoretl 
more thickly than its predecessors. It appearctl 
out of its proper ortler in the line of succession, 
for the Pz. Kpfiu. Y, or Panther, did not appear 
until nearly a year later. The l’anthcr \\-as some- 
what of a surprise, since it marked ;I departure 
from the conventional lines of German design, 
and in the arrangement of its armor showed 
strong signs of Russian influence. Its great suc- 
-___- 

‘PC. Kpfw. is the German abbreviation for I’an.xr- 
kat~~~fzuayctt, meaning armored fighting vehicle or tank. 

cess in combat undoubtedly gave rise to the deci- 
sion to redesign the Tiger, which to some extent 
had fallen short of expectations. The new ver- 
sion is the ~ocn~~s~~~rr or King Tiger. 

2. Obsolete Tanks 

a. GEKERAL. The I’_n. Kpfw. I, Pz. Kpfw. II, 
and J’z. Kpfw. III, although obsolete, are dis- 
cussed here since thcv still may be met occasion- 

- ally in the field. 

b. LIGHT T.\xI< (I’:. Kpfw. I). (1) General. 
This was the first tank to be standardized by the 
Germans, and th<s first ones were produced in 
1934. Three models (~1, IX, and C) and a com- 
mander’s version (based on model I3) have been 
identified, but model C nc’vt’r has been cncount- 
erctl in action. The Ilull of the P,-. Kpfw. I was 
used as a self-propelled mount for several types of 
artillery weapons, but it no longer will be met 
even in this role. [ (2 j .S/~~ifications on page 76.1 

c. LIGHT TANK (F’_n. Kpfw. II). (1) General. 
This tank is manned by three men : a commander, 
who acts as the gunner; a radio operator; and a 
driver. A large number of models of this tank 
were produced before it became obsolete. In a 
very much modified form it has reappeared as t’he 
Luchs (Lynx) reconnaissance tank in Western 
Europe. The original vxpcrimcntal models of Pz. 
Kpfti. II were produced betiveen 1934 and 1936; 
it finally was abantlon~d as a fighting vehicle in 
1943. A flame-throiving version, Pz. Kpfw. II 
(I;), also has become obsolete and probably will 
not be met again. Motl~l I;, not the flame-thrower 
tank, was the latest mc~tlcl encountered. The modi- 
fied hull of the I’:. k-pfxl. II is still in use as a 
self-proptlled gun carriage, notably in the case of 
the 1.5 CJJ~ s. I.(;. 3.7 :u1(1 the 10 CIJZ, lr. F.H. 18. 

f 2) Specific-atiom. 
Aiuodrl L 

.IlidCl 1, (Ly11s) 

Specificarion numl~ct-. .\‘d. K1.r. .I21 Sd. Kfz. 123. 
\\‘ei,qht in :lclir)tl 

(tcm~) I I 5 13.2 
Crew ..‘, nl<‘ll 3 men 
;\rmor. Hull irotlt .i.i mm 30 mm 

Hull siclv ..!(I I~UII 20 mm 
Front glncis platv.3 1:1111 20 mm 
Supcrstructurc 

Front .W mm 30 mm 

Sitlvs ..?O mm 20 mm 
Turret front.. . ..Ii mm 30 mm 
Turret sides 15 mm 20 mm 

Armament (coaxialI) 
mounted in turret) One 2 (‘~1 One 2 cm 

Kw.K.30 Kw.K.18 
One M.G. 34 One M.G.34 

VI l-77 



I MARCH 1945 
UNCLASSIFIED 

TM-E 30-451 

Dimensions, Lcngtb 
(feet) .14.75 14.83 

Width (fcet) _. .7.33 8.25 
Height (feet) .6.48 6.33 

Ground ClC:iGWCC 
(inrhes) . . . . .I3 16 (;lpprc)si- 

mate) 
Engine . . . . . . . .h-qlinder 6-C~liIItkr 

In-line In-lint 
133 HP 176 HI’ 
(;asoline Gasoline 

Road speed (milts 
per hour) . .I5 40 

Range 011 roads 
(miles) . . . . . . . . . .118 155 

Suspension: Alotlrl F: 5 hogie wlleels each side: 
quarter-cllilllic 1cLf springing. Front driw 
sprocket, rear idler. 

Model L: 5 axles, torsion bar suspension; intcr- 
leaved bogie wheels. Front drive sprocket, rear 
idler. 

d. MEDIUhi TANK (Pz. Kpfw. 111). (1) Gcu- 
cral. This tank has appeared in many models but 
has retained basic characteristics throughout. The 
latest models to appear are armed with the long- 
barreled 5 cm Kw.K. 39 (L/60), which in 1942 
displaced the shorter 5 cm Kw.K. (L/32). The 
original main armament, discarded late in 1940, 
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was a .?7-111111 gun. The P,-. Kp[~l. III now is ob- 
solcte and rarely wcounterctl. The excellent hull 
and suq)ension have been utilized as the carriage 
for self-propelled guns, and it is in this form that 
the vehicle remains in production. The Pz. Kpf:cl. 
Ill has been encountcrctl armctl \vith the short 7.5 
CIIL li~~.K. (the original armament of the Pz. 
Zip/;ct. I[‘), anti also as ;L CO~~HII~II~C’I~‘S vehicle, 
;~s a llamc-thro\ving tZlllli. as a \I-I-wker tank, aS an 
armored ammunition carrier, a~icl as an armored 
obscryation post. 

( 2 ) S~c,c-i/it-ntiorl.~. 

.~l,~il,~lC I r11rd -II 

Spcx+fic-;ltlcm 111nn11cr ..S;tl. Kr : IJI,ll. 
\\.cicllt ;!I :t,.tic~n .-?-l.G 1011. 

(:l~l’rc,\lnl~ctcl~.). 

(‘rcw . .5 men. 
~lrnmor. I~riml nose plate. .SO mm. 

C,lnci\ Illate _. .25 mm. 
Driver’s front plate 50 antI 20 mm ,spaced 

armor. 
Hull sides . . . .30 mm. 

Rear plate< . . .SO mm. 

Turret front . . . .57 mm. 
Turret sides . .lO mm. 

Armament (coasinll: 
mounted in turret). . . One 5 CU‘ Kw.K. 39 

with olle M.G.34 



Figw W.--Pz. K~fw 111 

In hull . . . . . . . . . . . .one JI.G.34. 

Dimensions, Length. . .17 feet 8 inches. 
Width . . . . . . . . . . . . . . 9 feet 9 inches. 
Height . . . . . . . . . . 8 feet 3 inches. 
Gun overhang. . . 1 ioot 3 inches. 

(approximately). 
Ground clearance . . 1 foot 2 inches. 

Performance, Maximum 
speed . . . . . . . . . . . . . .35 miles per hour 

(approximately). 
Road speed . . . . . . ,252 miles per hour. 
Cross-country speed. 10 to 15 miles per hour. 
Range on roads . . .I02 miles. 
Range cross-country. .59 miles. 
Trench crossing . . . .8 feet 6 inches. 
Step . . . . . . . . . . . . . . . . 2 feet. 
Gradient . . . . . . . . . . . . 30”. 
Fording . . . . . . . . . . . .2 feet 9 inches. 

Engine, Type . . . . . . . . .Maybach HL 120 TRM. 
Fuel . . . . . . . . . . . . . . . .Gasoline. 
BHP . . . . . . . . . . . . . . .296 HP at 3,000 rpm. 

Transmission : SSG77 Maybach synchromesh 
gear box, sliding dog type, manual control. 
Six forward speeds, one reverse. 

Suspension : Six small rubber-tired bogie wheels 
on each side. Torsion-bar suspension. 

3. Medium Tanks 

a. Pz. Kpfw. IV. (1) General. Of the four 
tank types with which the Germans started the 
war, only the Pz. Kpfw. IV survives in service, 
although its role has been changed and it now 
carries a main armament which resembles the orig- 
inal gun only in caliber. It was armed originally 

with a short-barreled 75mm gun (73 cw Kw.K. 

(L/Z11 ) ant1 CL tnachi~l~ gun mounted coaxially in 
the turret. In later models a hull machine gun 
was added. L\‘ith this short, lotv-velocity gun the 
tank \vas primarily a close-support weapon. In 
1942 it \vas r-c-armetl with a long-barreled, high- 
velocity g-un, the 7.5 C//I Kw.K. 40 (L/43), and 
thus changed its role il-on1 a close-support vehicle 
to a fighting tank and (lisplaced the Pz. Kpfw. III 
as the main armament of the Panzer regiment. At 
the prcscnt time the I’,-. Kpfzer. ZV is only a stop- 
gap for the Panther. If enough Panther tanks 
become available, the tlisappearance of the Pz. 

KPfw. II mny be exp~~cted. 

The latest version oi this tank to appear is the 
Model H, \\-hich t1iflt.rs from the Model G, of 
which details arc givc,n, only in its 75mm gun 
being 48 calibers long illstead of 43. There is no 
change in the ballistic ~.ll:tr-acteristics. 

This tank also has ;~lq~~~-cd in a commander’s 
model, as an obser\.ation-I)ost tank, as an am- 
munition tnlik. ant1 25 an nrmor~tl antiaircraft 
vehicle. Thr hull ant1 susl)~nsion also have been 
emplo\.etl for ~1 i-pr0~~~lle~l $lilS. 

C 2 ) S‘~c,ciiiccltiolls. 

Slodcl G 
Specification number . ..S(i. h’j.7. 161/l. 

(.\Iodel H is 
.Cd. Kfz. X1/2). 

Weight in action . . .26 tons. 
Crew . . . . . . . , . . . . . . , . 5 men. 
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Armor, Front now plate. 60 mm. 
Front glacis plate . .25 mm. 
Ijrivcr’s front plate. .60 mm. 
Hull sides . . . . . . . . .30 mm. 
Hull rear.. . . . . . . . . . .20 mm. 
Turret front . . . . . . . . 40 mm. 
Turret sides . . . . . . .3O mm. 

Fiyzrrc lOO.--1’s. K~J?,,. IV, Model 1;‘. (.Yti. fit,-. 161) 

Armament (coaxially 
mounted in turret). .One 7.5 cnl Kru.K.40 

(L/43) and one M.G.34. 
In hull . . . . . . . . . . . . . One M.G.3f. 

Dimensions, Length . .I9 feet 4 inches. 
(excluding gun) 
Width . . . . . . . . . . . . . . 9 feet 7 inches. 
Height . . . . . . . . . . . . . 8 feet 6 inches. 
Gun overhang . . . . . . 1 foot 6 inclles. 

(In model H. 2 feet 
9 inches). 

Ground clearance . . .l foot 3 inches. 

Performance : 
Trench crossing . . . . .9 feet. 
Step . . . . . . . . . . . . . . . .2 feet 6 inches. 
Gradient . . . . . . . . . . ..30”. 
Fording . . . . . . . . . . .3 feet. 
Road speed, . . . . . . . . .20 miles per hour. 
Cross-country speed. .I0 to 15 miles per hour. 
Maximum speed . . . .25 miles per hour. 
Range on roads . .I30 miles. 
Range cross country. .80 miles. 

Engine, Type . . . . .Ma,-bath HT, 120 TRXT 
Cylinders . . . . . . . . . . . V-12 at 60”. 
Fuel . , . . . . . . . . . . . . . .Gasoline. 
Fuel capacity . . . . . . .126 gallons. 
Fuel consumption 
(per 100 miles) 

On roads . . . . . . . . .93.6 gallons. 
Cross-country . . . . .153 gallons. 

BHP . . . . . . . . . . . . . . .295 HP at 3,000 rpm. 

Capacity . . . . . . . . . ..11.9 litvrs 
(725.‘) c~lhic incht=s). 

Transmikon : Rlanual s>-nchl-omesh, sliding-dog 
type ; six forwart ~pcetls, 0IIc re\‘c*-sc. 

Steering: Epiqzlic clutch III-akc mccllanism. 

Suspension : Four I)ogic aswnl~lic~. each carry- 
ing t\vo rulJwr-tirctl bogk 11 hrels. Quarter- 
elliptic springing. 

4. Heavy Tanks 

a. P:. l<pjkl. I’.A~TIII~. ( 1 ) Gr~llcral. In this 
tank, probably the inost succc~sful the!- haw pro- 
duced, the. Ckrnians have d~prte~l ir0m their cus- 
tomary lines alld sought insl)iraticnl in the tlcsign 
of the Kussian 7‘34. The tank \vcighs ;~bout 50 
short tons, and the effcctivenc’ss of its arnwr is 
enhanced by the fact that most of tlw l)lates arc’ 
slo[“Tlg. It has po\verful arn1ati1~~111, allcl has a 
Leigh-powered wgine \vhich gives it a nlxxinnm~ 
sp& of about 30 miles pc’r hour. Illtcrnally the 
I ‘anther is arranged ill the stalldart Grrinan man- 
ner, with the driv-er’s conqx~rtnwnt in front, the 
fighting compartment in thv center section, and 
the engine at the rear. 

The Panther’s design emplo\-s the double tor- 
sion-bar suspension. Thcw are eight double, inter- 
leaved, large Christie-tyl)e bogie ~~1~~1s. Each set 
of bogie \\heels is mounted 011 ;I radius arn1 011 
the projecting end of a torsion bar which is 
coupled in series to a second one l+lg parallel to 
it. This ingenious devicr has the effect of doubling 
the length of the torsion bars. 
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The Panther first was met in action on the 
Russian front in the summer of 1943. Originally 
designated PB. Kpfw. Y, its nickname, Panther, 
was, adopted as its official nomenclature in Febru- 
ary 1944. The latest version to appear is the 
Model G. The principal reasons for the success 
of the Panther are its relatively high speed, 
maneuverability, dangerous armament, and good 
protection. 

Variants of the Panther tank which have been 
identified are the commander’s version, the 

wrecker tank (Bergepanther), and the self-pro- 
pelled gun Jagdpalztlzer, which consists of the 8.8 
cm Pak 43/3 or 4 on the Panther chassis. 

(2) Specifications. 
Alodcl G 

Specification number . .Sd. Kfz.171. 
Weight in action . . . . ..50shorttons 

(approximately). 
Crew . . . . . . . . _...... 5 men. 
Armor, 

Front glacis plate _. . .80 mm at 55”.* 
Front nose plate . . . .60 mm at 35”. 
Rear plate . . . . . . . . . . 40 mm at 30”. 

(undercut) 
Hull sides . . . . .40 mm vertical. 
Superstructure sides. .50 mm at 30”. 
Turret front . . . .I10 mm at 10”. 
Turret sides . . . . . . .45 mm at 25”. 
Turret rear . . . .45 mm at 28”. 

Armament (coaxially 
mounted in turret) . One i.5 CJU Kri8.K. 13 

(L/70) and “11C .ll.G.33. 
In h&l . . . .Onc M.G. 34. 

* All angle measurements given are from vertical. 

Dimensions, Len& ..?l fee: 1 I’ L inches. 
(excluding gun) 
Width _. . _. .10 feet !I’,< inches. 
Height . . . . . .9 ic,et 1 inches. 
Gun overhang .O icct 5 incllcs. 
Ground clearance 1 iclut 7’ : inches. 

Performance, 
Trench crossincr b “.’ .:o icct. 
Step . . . . . .3 Ecet. 
Gradient .30”. 
Fording _. . . .6 lect ( Some sub- 

meriiblc to 13 feet). 
Road speed . . . . . .20 miles {,cr hour. 
Crozs-country speed. .15 milt; IK’T hour. 
Maximum speed .35 milts per honr. 
Range on roads . .I24 miles. 
Range cross-country. .62 milt-. 

Engine, Type . . . . . . . Maybacll HL 230 P30. 
Cylinders . . . . . . .V-12 
Fuel . . . . . . . . .Gasolinc. 
Fuel capacity . ,193 gallons. 
Fuel consumption (per 

100 miles) 
On roads . . . .139 gallons. 
Cross-country . . .298 gallons. 

BHP . . . . . . . . . . . .6!N HP at 3.000 rpm. 
Capacity . . . . . . . . .23 liters (1.103 cubic 

inches J 

Transmission : Maybach synchromrsh sliding-dog 
type; manually- operated, xi\-ing seven for- 
ward speeds, O:IC reverse. 

Suspension : l<igllt load-carr! ~t,fi axles each 
carryitlx t\vcI larx~ tliccetl I-llhl~er-tired bogie 
wheel.~, interleaved. Twin torqion-bar suspen- 
SIOE. 

b. PC. KpJxf. ‘I‘rcr:~. ( 1 j (;~~~~~~~~~1. This tank, 

Figure 103.-P=. Kpfw “Tigeti’, Modrl E (Sd. Kfz. 181). 
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originally the Pz. Kpfw. VI, first was encountered 
by the Russians in the last half of 1942, and by 
the Western Allies in Tunisia early in 1943. It’s 
colloquial name, Tiger, was adopted officially in 
February 1944. The current versioa is Model E. 

Unlike the Panther, the Tiger is designed on 
familiar German lines, but all the dimensions arc 
increased. The main armament is the 8.8 cnz 
Kw.K. 36, which is essentially the 8.8 ~11s Flak 36 
adapted for turret mounting. The mounting of 
such a heavy gun has raised considerable prob- 
lems of rigidity, and consequently the hull is con- 
structed of large plates entirely welded together. 
The superstructure is made up in one unit, and 
welded to the hull. The turrent wall is made from 
a single large piece of armor, 82 mm thick, bent 
into a horseshoe shape. Further, all the armor 
plates are interlocked, in addition to being welded. 
The armor of the Tiger, at the time of its ap- 
pearance, was the thickest ever to be fitted on any 
German tank, the front vertical plate being 102 
mm thick and the hull sides 62 mm. 

The suspension, which employs interleaved, 
Christie-type bogie wheels with a very wide- track, 
is reasonably simple and is an effective solution 
of the suspension problem for such a large and 
heavy vehicle. 

The Tiger engine requires very skilled driving 
and maintenance to get the best performance, and 
in the hands of insufficiently trained crews me- 
chanical troubles are apt to appear. This charac- 
teristic has been the‘tank’s principal disadvantage. 

(2) Spccificntiom. 

Model E 

Specification number. ..Cd. Kf.7. IS1 
Weight in action.. . . .6X5 sllort tons. 
Crew . . . . . . .5 men. 
Armor, Front nose plate102 mm at 30”. 

Front glacis plate.. . .62 mn~ at 80”. 
Lower nose plate.. . .62 mm at 60”. 
Driver’s front plate. ,102 mm at 10”. 
Hull sides _. . . . .62 mm vertical. 
Superstructure sides. .82 mm vertical. 
Rear plate. . . . . .S2 mm at 20” 

(undcrcut). 
Turret front . . .I00 mm at 0” to 11”. 
Turret sides and rear.82 mm vertical. 

Armament (cuaxially 
m&ted in turret) .One x.8 CP?~ K~z~.K.3o 

CL/%). OIW dI.G.34 
In hull . . . . . . . . , . One 14.G.34. 

Dimensions, Length . . .20 feet 8% inches. 
(excluding gun) 
Width with wide com- 

bat track . . .I2 feet 3 inches 

Width with narrow 
transport track 10 feet 4 inches. 

Height . . . . . . . . . . 9 feet 41/s inches. 
Gun overhang .7 feet % inch. 
Ground clearam{, 1 foot 5 inches. 

1 ‘criorrnance, 

Trench crossing JO fret. 
Step . .*.2 feet 6 inches. 
Gradient . . . .30”. 
Fording . . . Suhmersihle to 13 feet. 
Jioad spcetl 15 milts per hour. 
Cros?-country ~IIC(YI .i to 10 miles per hour. 
Maximum spcctl .25 milts per hour. 
!Zangc trn roatls .87 miles. 
liangv croci-country. 53 milts. 

Engine,. Type Mayhach HL 230 1’45. 
Cylintlers . . . .\--12. 
BHI’ . . . . ,690 HI’ at 3,000 rpm. 
Fuel .GasoJinc. 
Fuel capacity . 150 gallons 

(al~~)roximatel~). 

Transniiusion : Alayl,ach-Olvar presclective gear- 
box, hydraulicnll~ operated with eight for- 
\vard speeds an(l iour rt’ver’;e. 

Suspension : Front tlri\-ing sprocket and rear 
idler. Eight Ioacl-carrying axles eacll with 
three large ho:iv wheels. Rogie wheels are 
interleaved. Torsion-bar suspension, one tor- 
sion bar per axle 

c. 1’2. ZCpfw. TIGER, MODEL I3 (KING TIGER). 
i 1) G~~ercrl. This tank is a development of the 
Tiger along the lines of the Panther and with a 
new main armament, the 8.8 cm Kw.K. 43 
(L/71). The armor is as thick as that of the 
Tiger-in some parts thicker-and the improved 
design and the slope given to the majority of the 
plates (as in the Panther) give the tank vastly 
improved protection. 

The King Tiger is a tank designed essentially 
for defensive warfare or for breaking through 
strong lines of defense. It is unsuitable for rapid 
maneuver and highly tnobile warfare because of 
its great weight and low speed. To accommodate 
the gun the turret has been made unusually long 
in proportion to the total length of the tank. When 
“buttoned up” the tank is extremely blind, and 
this is one of its weakest points. 

Since the King Tiger first appeared in August 
1944 in Normandy, modifications have been made 
in the turret to eliminate the excessive plate-bend- 
ing involved in the original construction. The 
King Tiger virtually is invulnerable to frontal at- 
tack, but the flanks, which are less well protected, 
can be penetrated by Allied antitank weaporis’at 
most normal combat ranges. 

VI l-83 
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Figure 104.-Pz. Kpfw. “Tiger’, Model B. 

Figure 105.-Pz. Kpfw. “Tiger’, Model B (Sd. Kfz. 182) 
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(2) Specifications. 
Model B 

Specification number.. .Sd. Kfz. lS2 
Weight in action . . . . . .75 tons. 
Crew . . . . . -. . . . . . . . . . .5 men. 
Armor 

Front glacis plate . . . .150 mm at 50”. 
Lower nose plate . . ..100mmat50°. ” 
Hull sides . . . . . . . . . .80 mm vertical. 
Superstructure sides. .80 mm at 20”. 
Rear plate . . . . . . . . .SO mm at 25”. 
Turret front . . . . . .I80 mm at 10". 
Turret sides and rear. SO mm at 20”. 

Armament (co&ally 
mounted in turret). . .Onc 8.8 cw Kx,.K.J3 

(L/i]) u1tl One Jf.G.3#. 
In hull . . . . . . . . . . .Onc .ll.C.3-/. 

Dimensions, Length . . .23 feet 10 inches. 
(excluding gun) 
Width . . . . . . . . . . . . . . 11 feet 11% inches. 
Height . . . . . . . . . . . _ .lO feet 2 inches. 
Gun overhang.. . . . . .8 feet 10 inches. 
Ground clearance, 

Front . . . . . . . . . . . .1 foot 7 inches. 
Rear . . . . . . . . . . . . .1 foot 8 inks. 

Performance, 
Road speed . . . . . . . . . .24 miles per hour. 
Cross-country 

speed . . . . . . . . . . . .9 to 10 miles per hour. 
Maximum speed . . . . .26 miles per hour. 
Range on roads . . . . ,106 miks. 
Range cross-country.74 miles. 

Engine, Type . . . . . . . . .Rfaybach HI, 230 P30. 
Cylinders . . . . . . . . . . .v-12. 
Fuel . . . . . . . . . . . . . . . .229 gallons. 

Fuel consumption 
(per 100 miles) 

On roads . . . ,213 gallons. 
Cross-countq . .300 gallons 

BHP . . . . . . . . . . . ,590 HP at 2,600 rpm. 

Transmission : Mayhach-Olvar preselector type 
gcarhox. hydraulically operated; eight forward 
speeds, fcur reverse. 

Suspension : Kinc loatl-carrying aslcs each side, 
each carrying twin over-lapping bogie m-heels. 
Single torsion-bar suspension. Front driving 
s2rockc! rear idler. 

5. Armored Cars 

a. C;r<sf~f<Ar.. Tbvo inain t\,pes of armored cars 
still arc in USC’ in thcx (~ct-mal~ &my; the light 
four-\vhwlctl, ant1 hc;l\~~ eight-lvheelcd vehicles. 

Thcsc h:~\-t, lw-sistetl almost without modification 

tl~rou~hout the COL~I-SC' oi tlw war, and are vehicles 
entirely satisfactory in their role. A series of six- 

\vhecletl armqred cat-s \\-hich existed before the 

outbreak of \\-ar qqtr~ntly \\-a~ unsatisfactory or 

redundant, for this type ne\-er has been met in 

action. 

b. FOITR-L\~IIEELED AR>IORED CAR (Leicher 

I’alz~crspiill~~~a~~cll. 2 f 111) . ( 1) Grncval. In ad- 
dition to the normal four-nheeled armored car, 
which is armctl with ;I 20-mm automatic cannon 
and an N.C. 34, there is a model (Sd. Kfz. 221) 
mounting a machine gun only, and a radio vehicle 
(Sd. KJ,-. 223), also mounting one machine gun 
and having a rectangular, overhead, folding, frame 
aerial. 

Figure 106.-Four-wheeled armored car (.Sd. Kfz. 222). 
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Figure 107.-Eight-wheeled armored vehicles. 
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(2) Specificatio+ls. 

Specification number.. .Sd. Kfz. 222. 
Weight in action.. . . . . .5.25 tons. 
Crew . . . . . . . . . . . . . . . . . 3 men. 
Dimensions, Length.. . .I5 feet 7 inches. 

Width . . . . . . . . , . . . . .6 feet 3% inches. 
Height . . . . . . . . . . . . . 5 feet 11% inches. 
Ground clearance . . . fji inches. 

Armor . . . . . . . . . . . . . . 8 mm. 
Armament . . . . . . . . . . . One -3 011 K7r*.li. .?0 or 

38 and one 7.92 111va 
X.G.3J roaxially 
mounted. 

c. EIGHT-WEIEEI.ED ARMORELI CAR (Sclzwerer 
PanzerspZihwagen 8 Rad). ( 1) General. The 
eight-wheeled armored car has appeared in a var- 
iety of subsidiary roles. In addition to the prin- 
cipal version (Sd. Kfz. 231)) there are two radio 
vehicles (Sd. Kfz. 232 and 263), an armored car 
mounting the 7.5 cm Kw.K. 38 and having no 
turret, and the eight-wheeled armored car mount- 
ing a 5 cna Kw.K. 39 in a turret (Sd. Kfz. 
234/2). The radio vehicles have large, rectangu- 
lar, folding, frame aerials. 

(2) Specificatiom. 

Specification numher. . .Sd. Kfz.231. 
Weight in action . . . . .8.35 tons. 
Crew . . . . . . . . . . . . . . ...4 men. 
Dimensions, Length. . . .19 feet 1 inch. 

Width . . . . . . . . . . . ...7 feet3 inches. 
Height . . . . . . . . . . . . .7 feet 10 inches. 
Ground clearance . . .12 inches. 

Armor, Turret front. .I5 mm. 
Turret sides and rear. 8 mm. 
Superstructure front. 18 mm, 
Superstructure sides. .8 mm. 
Hull front nose plate. 18 mm. 
Hull sides . . . . . . . S to 10mm. 
Tail plate . .10 mm. 

Armament (he 2 CHL Kw.K.30 or 38 
ant1 one 7.92-mm ilf.C.34 
(oaxially mounted. 

Enginr .8 cylinders 
155 BHI 
( ;aro1inr. 

Road sllt‘ctl . .51 mi1t.s per hour 
Cross-country ,speed 19 miles per hour. 
Range on roads:. . .165 to 190 miles. 
Range cro.s-country . . 110 miles. 
Suspcn$ion . . . . .8 single wheels. 

(8-n-heel drive). 
l’erformancc, 

Trencll rros~ing .3 feet. 
Step . . . . . . . . . .I foot 7 inches. 
Fording T feet. . . . . . . . . . . ..- 
Maximum grade .27”. 

cl. HALF-TRACI<I<I~ .\ I<\IOI:ED CAR (Le. Schtz. 
Ps. it’!/. 2 C/U ). ( 1) GL~J~FYUI. This half-tracked 
xnioretl car is armccl xvith 20-mm automatic can- 
non ant1 macliine g-un in :L turret. 

(2) Spccificafiotrs. 

Specification number. .Sd. Kfz 250/9. 
Weight in action . . . . . . 6.5 tons. 
Crew . . . . . . . . . . . .3 men. 
Dimensions, Length . . 15 feet 

Width . . . . . . . . . . . . . . G feet 4% inches. 
Speed . . . . . . . . .-IO miles per hour. 

Figwe 108.-Armored 3-ton half-tracked vehicle mounting 2 cm Flak 36. 
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6. Armored Personnel Carriers 

A great variety of vehicles of the armored per- 
sonnel-carrier type are in use in the German 
Army. Two types of chassis have been used for 
these: the l-ton half-tracked prime mover (Sd. 
Kf.2. 10) and the 3-ton half-tracked prime mover 
(Sd. Kfz. 11). These vehicles are armored 
only lightly (5 to 15 mm) and the plates are 
sloped like those on the armored cars. There 
has been a recent tendency to mount artilleq 
(antiaircraft or antitank) up to 37-mm caliber 
in these vehicles. The following are examples of 
these vehicles : 

On the l-ton half-tracked 
chassis : 

Light Armored Troop 
Carrier . . . . . . . . . . ..Stl. Kfz. 250. 

Light Armored Am- 
munition Carrier.. .Sd. Kfz. 252. 

Light Armored OP .\‘(I. Kfc. 2.53. 

On the 3-ton half- 
tracked chassis : 

Medium Armoretl 
Troop Carrier . .5-d. Kfz. 251. 

Armored Flame- 
thrower Vt+icle . .Sd. Kfz. 251/l& 

Self - propelled Anti - 
tank Gun . .3.7 cm Pnlz. 

Self - propelled Anti - 
aircraft Gun . . . , . .2 cm Flak 36. 

Section VII. ROCKET WEAPONS 

I. General 

a. DEVELOPMENT. German rocket weapons 
have undergone considerable development since 
their first appearance in combat in 1941, after ex- 
periments over a period of several years. There 
are now about a dozen standard projectors, in 
addition to a number of non-standard weapons 
which either are of a specialized design or have 
not yet reached a stage of development warranting 
large-scale production. The Germans introduced 
rocket projectors for laying heavy concentrations 
of smoke and for massed fire on area targets. Be- 
cause the projectors are comparatively light, they 
are far more mobile than field artillery weapons 
firing projectiles of similar weights. However, 
the rocket projectors do not have the accuracy of 
artinery. 

b. TYPES OF ROCKET WEAPONS. The more 
common types of German rocket weapons are the 
150-mm six-barreled projector (1.5 CIU Nebel- 
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zwvfer 41), the 210- mm five-barreled projector 
(21 cm i\'rbclzt~~i-f~-r d.?), ant1 the ZSO-mm and 
320-mn1 projector (-3p ‘Y-3 (‘iii I\‘c7bcizvCYfCr 41)) 
all mountc.(l on t\\-o-n-llcelttl tired carriages, and 
the 1 SO-mm ten-barreled projector (15 cm Pa.n-cr- 
XW~CY 42)) mounted on an armored half-track. 

2. Field Projectors 

a. I.%-NM Rocmr IAUNCIIER (15 cm Nebel- 
iwrfcr 41). ( 1 ) Gmrl-al dC~sfription. This is 
the original lul)e-t)-l)e equipnIc%nt and consists Of 

:;is tubes u;oilnt~tl 011 a sinq)lv tivo-lvhceled car- 
riage with a split trail. It is l)rovidcd with elevat- 
in,o anal Iraversiq gears ant1 has an electrical fir- 
ing contact at the breech end of each barrel. These 
contacts I~ad to a junction box on the upper right- 
hand side of the barrel asscml)ly. To prevent the 
weapon from being over-turnc,tl by ljlast, the bar- 
rels are fired separately in fixctl order (1, 4, 6, 
2, 3, .5), all six rountls being discharged in 10 
seconds. To escape the blast, the firer lies in a slit 
trench ahout 15 yards to the flank and operates 
the weapon by means of an c.lcctric:tl switch con- 
nectetl to the junction box. Since the crew must 
seek shelter clur-ing firing, it requires about $0 
secontls to load and fire a scrims of six rounds. A 
single tube projector known as the Do-Geriit which 
fires the same ammunition is used by airborne 
troops. 

(2) Cl~arcctcl.istic-s. 

Caliber . . . . . . . . . . . . 1 i0 mm (5.9 inches). 
Length of barrels . . . . . . . . . . . .51 inches. 
Weight . . . . . . . . . . . . . . . . .I,195 pounds. 
Traverse . . . . . . . . . . . . . . . . . . . . . . ...30”. 
Elevation . . . . . . . . . . . . . . . . . . . . . .44”. 
Maximum Range (HI-) . . . . .7,330 yards. 
Maximum Range (Smoke) . . .7,550 yards. 
Weight of Rocket (HE) . . . . ,75.3 pounds. 
‘IZieight of Rocket ( Snloke) . . . .78 pounds. 
J’elocity , . . . . , . . . . .1,120 feet per second. 

(3) r2~~~~~~1~itio~~. This projector fires HE and 
smoke projectiles, and there is some evidence that 
chemical rOCliCts also exist for this weapon. 

b. 210-hflar KOCKET LAUNCHER (21 cm Ncbcl- 
z~wfe~ 42). ( 1) Ct-xcral description. This is a 

five-barreled projector on the lines of the 1.5 cm 
NcbeIzurrfcr 41, with similar carriage and elec- 
trical firing system. Removable internal raiIs are 
now supplied for this weapon to permit firing the 
150-mm rockets. 
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Fipwe llO.-21 CIII Nchrlnvvfrr 42. 

Figure Ill.---The Panzerwerfer 42 fires the saw rockets as thz 1.5 cm L’vre6elaLzrfer 41. 
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( 2 j) C’llavacteristics. 

Caliber. . . . . . . . . . .210 mm (8.27 inches). 
Length of barrels.. . . . .4 feet 3% inches. 
;\Taximum range . . . . . . . . . . . .8,600 yards. 
\\‘eight of rocket. . . . . . . . . . .245 pounds, 

t 3) A mwunifion. TI w projector fires an HE 
lunjectile with a ZS-pound bursting charge. 

c. 1.30-x 31 SELF-1 ‘1:01’1:1.1.1~1~ I ‘ROJ ECTOR (15 cm 
Panmwcrjrr 42). ( 1) Gmcral tlrscription. The 
Germans have mounted this ten-barreled rocket 
projector on the rear of a lightly armored half- 
tracked vehicle with a .Ilaul/icr susp<~nsion. Two 
horizontal rows of five barrels are mounted on a 
turtttnblc with a SGO-degree tra\,ersc. The \veapotl 
is filet1 electricall!- I,>- a gunner who sits in the 

hotly c~f the: v~liiclc immetliatcly Inflow the plat- 
iorm, his head protected by a shallow cupola. It 
is probable that the rate of fire of this weapon is 
higher than that of the A~rl~clzw~~fcr 41, since 

the crew remains behind armor near the weapon 
and can reload in less time. 

(2) Characterisfics. 

Caliber. . . . . . . . . . . .150 mm (5.9 inches). 
Traverse . . . . . . . . . . . . . . . . . . . . . . . .360”. 
Maximum elevation . . . . . . . . . . . . . . . .45”. 
hfasimum range . . . . . . . . . . . .7,330 yards. 
Vehicle ncight. . . . . . . . . . . . . . . . .7.1 tons. 
Vehicle road speul. . . . . .25 miles per hour. 

(3) rlmin2/)litioll. ‘1‘1 11’ atntnunition 1s the same 
as that firul 1jy the I.5 ~111 Nchclwcrfcr 41. 

tl. M-OOIWIN li.\c,t< I ..\I-SC‘IIIX (25/32 CPPZ 
SfJm1erc.s ll’lri~f~~cr~iit NJ. , i I ) General descrip- 
tion. This is tltc originnl frame-type rocket pro- 
jcctor and consists oi :t simple wooden frame 
upon which the I)rojectil<*s are rested to be fired 
from thv cratrs. ‘I‘1 IC rockets arc stabilized in 
ili;:ht 1)). rotation itttpart(‘d 1)~ the 26 jets which 
are inclined at ati anglr~. 

1:i:rl:r? I Il.-The Mfzcrfgrrtit 31 consists of a fmwe of slcei hrhirrg ou ~~~hic/a may be placd -380- or 320~mn2 rockets ifi 
either woodw or steel crates. (The woodcrc crntcs are illrrsfratcd above.) The rockets ure fired from these crates. 
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Figure l/3.-The Wurfrahnzes 10 is here shown iu actiosz. Four wooderl rorkef-carrying uatrs are iu pllrcr OIL the 

&&irs on the side of the half-track. The last of the four rockets has just Dceu /ir~,d. EPI~/J, c-ratcx lie at llic liglzt. 
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l;igure 114.--11. S. soldiers impect a capturrd 28/.?2 01, N~~helawerfer 41. The ZLWI~OII is lixrded. butt electrical leads are 
klot connected to the bases of the rocket motors. .\‘o/c. llrr h,I.l- (.TllilT,,li C,p,%) T~./u~./! pt-tjiL,‘is the sight. 

(2) iirrrrrxf~itiorr. Both high explosive 280-nmi 
and incmtli:li-v 3%nine rockets can be fired from 
this frame. 

High explosive ~~~-111111 leCJCk<‘l. 

1)esignatim. . . . .2S c/ri TITurfkiir/w Spr. 
I\larking . . . , . . . . . . . . Pink band. 
\\7eight . . . , . , . . 154.5 pounds. 
I<ursting charge. 1 10 pounds of TNT. 
AIaximunl mige. . . . . . . . .2.100 \zrtls. 
I .ength of rocket. . . . . . . .3 feet 11 Inches 

. 

..--1-.4_ ~,.__I 

l~iguw 115.-7.3 cm Multiple Fortress Kocket Projertor. 

Tllcelidi:ti-y 3LO-i!llli 1-i rcl\~I. 

I)c+yi;ttio!i .3? l/ii I I .!II./‘X.;jl.pf’~. AT. FZ. 50. 
Alarkillg. ( ;I-VVII a11t1 callow band. 
\\:Gglit . 173 pounds. 
I~illir~. 1 1 gallons of oil. 
Maxinlu~ll I-;III~Q .2.400 yards. 
I.eii@lr of rockc~l ..i feet 1 inches. 

e. STEEL IIACK I ..\I.\ CIll<i< (2S/3? CI/~ S~lmk~~.~~.~ 

L+‘irr/~yrriit -/I ) ;\lel;il iti.~t~:t~l of lvootl ccmstruc- 
tioli of tlw launching ir:mw ;m(l crate tlistinguis!i 
this rocket launcher fro111 I!W 2SI’32 CM Sclmwcrc~s 

lYurjg~rdt 40. The sa111c 1 II.1 and incwtliary pro- 
jcctiles are firetl. 

f. ;\~OI.ORI%I:L) ~~.\~~~‘lll~l< (28/3? (‘111 SChCl’C7 

Tl~rcl-Jrtri~~rr~r 10). (1) (,‘~~/~~r~rl dcsuiption. Modi- 
tirtl vc,rAons of the SCIK~V.I.C.Y II ‘wf~p~iit are used 
on Iialf-tracked :~r~im-~~~l \ vliiclcs. Six projectors 
are mounted on the v~~hiclc, three on each side. 
Each projector consist5 of t\zo parts: a carrier 
I)late bolted on the sitlr of the vehicle and a 
Imcket to hold the crate froul which the rocket 
is fired. This bracket i< Imwidr4 \vith an elevat- 
ing scale and clamp. 
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(2) Arn~~~~ition. The same projectiles are 
fired as from the Schweres Wurfgeriit. 

g. MOBILE LAIJNCHEB (28/32 cm Nebelwerfcr 
41). (1) Geizeyal descrififinjz. This mobile version 
of the SCIKU~JYC~ ll’yf~~~riif consists of a frame- 
worlc designct! to hold six projectiles mountet! 
upon a two-wheelet! carriage. The trail is de- 
tached after the carriage has been towed into posi- 
tion, and the launcher is laid like an artillery 
piece. The standard electrical firing mechanism is 
used. 

(2) Anz~u~~ifio~r. The projectiles fired are the 
standard 280-mm (HE) and 320-mm incendiary 
rockets. 

h. 300-MM MOBILE LAUNCHER (30 C-~/Z Nebcl- 

TCpe+cY 42). (I) Grlrcrnl tlrscripfiolz. Similar to 
the 28/32 cm. Nebelwrrfcr ,41, this six-frame pro- 
jector launches the largest of the German high- 
ex!Aosive rockets. 

(2) Aumwifiorl. The 300~mm rocket is better 
streamlined than the 280-mm or 320~mm projec- 
tiles, has a higher ratio of propellcnt weight to 
total weight, and as a result has a much longer 
range. 

High explosive 300-mnl roc!<et. 

Designation. . . .30 CPll II -IT. 1-7 s/v. 

Weight . . . . . .2i7 !~~mds. 

Rursting ClliLr~<C~. . . . 100 !~oull~I,~ oi am~atol. 

?Inuinlunj I-anjic. .~.oOO vnrtls. 

Iaeiigtii (IF rocket. .1 fwt ilc.j inchc5. 

3. Antiaircraft Rocket Weapons 

a. GENERAL. l>espitc persistent reports of some 
kind of high-altitude antiaircraft rocket in use by 
the Germans, only two such projectiles have been 
identified, and neither has a high vertical range. 
The two antiaircraft rockets known are tll<, 86-mm 

free cable and parachute type and 1.52-mm rocket 
of similar type but with the cable tied to the 
ground. The cables emitted by the rockets are 
designed as a haznrt! to aircraft. 

b. S~-MM XNTIAIRCRAFT PROJECTOR. (1) GCE- 

era1 descriptiorr. The %-mm antiaircraft para- 
chute rockets are fired from this single type pro- 
jector. The frame is enclosed in a square-sectioned 
sheet metal casing, enlarged at the forward end 
to form a flash hider. The casing is mounted on 
a vertical tube provided with elevating and tra- 
versing gears. The projector sight is graduated up 
to 2,625 feet. 

(2) AIIIVIW~~~OJI. The r<lc!zt, which is per- 
cussion fired, weighs 11 pou~ltls and contains 310 
feet of thin n-ire cnl~lt~ wit11 x parachute at one 
end and a circular counter\\~~i~ht at the other. 
I‘llis parachute is c irc.t<.(l II\- :L s~lial! charge actu- 
ated 1)~. ;I tlc!;iy ~I-;LIII ~IIILI;LLCII 1)~ the pro!~ellant, 

C. ! 52-M ?i .\Yl l.\lR< I:.\i 1 bMXI:T. (1) Gen- 
eral d~~scr~iplio~~. ‘I‘lic cl~ttcil; (,i 111~ Inunching de- 
vice for this rockc~t a~-(’ l111t I,~lon-n. The projec- 
tile contains an I I I- cllarg-c ill ille nose and a para- 
chute and 1~.11~t11 of cal)i~ ill (ht. 11otiy. IjYhen the 
I)rojcc.tilc is tlischar~e~l ii tlll\\-illtli t!le cable which 
is anchored to 111~ gl-011nci. ‘1’11~. c:il)l~ is fulls LIII- 

I\-ountl nt an altitucic of al~o~lr 3,000 feet and pulls 
out the p:~rachutc. ‘1‘11~ I)roj~.(~til(. continues its up- 
ward flight until tlestro+l 11~ tile nose charge 
whic!l is fit14 Tvith a d~sla\. action fuzc. The 
caljle, s~~s!~~m!ed !)y the pnrac’llute, will sink slowly 
to the ground. 

4. Other Rocket Weapons 

CL. 75MM i\lt-r.T~~~!.~~ ROC-KI:T PROJECTOR. The 
latest Gemlan frame-ty!)v ~~rojector consists of 
28 frnmcs molnltcci in i0ul. horizontal rows of 
seven Cal: ;It 111~ ior\vard CII~! of a long carriage. 
Each frame is buill trf ;L IIIC.~:I~ boo!> and a T-shaped 
steel guitlv bar. 1.1, .I - <IL 1 I III\ 01. ii-a~ncs is a separate 
xsemhl\. anti ii 1)~ lllc~l to 111~. illciillctl su!)erstruc- 
tui-e ;L~K,\-v the carri;t~(~. ’ . i( I I if 1ur ro\\.s arc con- 
nrctcc! II\- ;I 5vxt~n 0i I~IIICS ~1~1 ;~rc cl?\-atetl simul- 
t:inc~otisly fi-mini thy rc’:il- of tlic Carl-i;lgc, where a 
shielc!. 0.4 inch thick. IIK>ICYI- 111~ !a\-t,r. The whole 
asscml~l~ n IX)’ I IC tl-avc.r>c.tl c itllcr allout a forked 
center pi\-ot or 1)~ nio\ in: tlie carriage itself, 
which is light ~~ou~~h to 1~ n~mhantlled. The 
limits of elevation are 4 &~I,-ees alit1 55 degrees. 
The rockcts are fir~~l l)>- 1 i(.rcu9ion through a 
multi!)le firing !)in nlecliaiii,~lli at tlie i-car of each 
row of projectors. I-acll 1-c I\\. i 5 COCl<~d sc~parately, 
lmt all stri!~:crs arc rc~l~as~~l 11). OIIC 111111 on the 
firing cable. 7‘11~ roclst lir~l iroll [his launcher 
has not been identified. 

1,. 73 -xix PROI~.U:.\SU.\ lion I<I:T IAUNCHER 

(7.3 C/Ii rr-o~tr!/ciriritr~i,[~.. + I ( VI’ J ( I ) Gerlrrrrl dcscrip- 
tion. This is a vcr\. sinl!)lr I:~IIIK!~~~I- consisting of 
a single cage hing~~l to :I iralii~\\-ork base of tubu- 
lar steel and sup1)clrtc.d at tilt, front by an adjust- 
able arm. The lveapcjn is intrntled for close range 
delivery of paper propagantl~l. 

(2) A?IZ1/IZlllifiOll. The t-ocket weighs 7.1 
pounds and instA of l)urstitlc charge or chemical 
filling contains S ounces of !lro!)aganda leaflets. 
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c. SO-MM ROCKET (8 cm Raketcu Sprepzggra- 
mfc). This high explosive rocket is provided 
with studs on the side for projection, which indi- 
cate that it possibly is used both as a ground and 

aircraft rocket. It is unrotated and is stnbilizrtl 
in flight by tail fins. The rocket ~~cighs 15.2 
pounds, and the maximum ground range is c..-ti- 
matctl at 6,300 yards. 

tl. 240-near ROCKET PROJECTOR. The existence 
of this projector has been inferred from the use 
of a 240-mm rocket bomb. Details are not known. 

Section VIII. GRENADES 

I. Hand Grenades 

a. IIICH EXPLOSIVE STICK GRENADE (Sfid- 

l~awigrarltrte 2 J) ( 1 ) Gcncml tlrscri~fio~~~. This 
grenade consists of a hollow I\-ooden handle and 
a thin sheet mctnl head containing the bursting 
chnrgc. .\ thhk IC’llgth Of Wl-(1 COIlIltY’tS 2 prCc’- 

lain bead at the lower end of the hnndl~ to a fric- 
tion igniter and dctoiiator nsscml~ly screwed O?i 

the head of the grenatle. The wooden handle is 
closed at its lo\~cr eutl 11y a metal screw cap. 11 
fragnicl~tntion slccvc is somctinlts u5~tl I\-ith this 
grenade to improve the antipersonnel effect. This 
is a metal collar spilt longitudiiially so it can be 
clipped around the head of the qenatlc. Thr 
surface of the sleev: may IX citlier smooth or 
divided 11y serrations to assist fragmentation. 

Figwe 116.-Stiell~alzdgrallate 24, HE Stick Grenade. 

(2) Cliavnctc~isti~s. 

11Tcight of grenade.. . . 1.36 pounds. 
\~‘eight of hurstilq 

charge . . . . . . . . . . ...0.365 pound. 
Type of hurstin~ charge.TNT. 
I.erqtll owr-all .I4 inchrs. 
Iktonator . . . _. . Stallciartl Gerrnatl No. 8. 
I_etlitcr tlcl;i~- . .J to 5 ~ccvnds. 
Igtliter . . . . . . . . . . . . . ..B.Z.ZJ 

(3) Opc?~afioIz. To arm the grenade, unscrew 
the metal cap at the lower end of the handle and 
pull the porcelain bead. This initiates the friction 
igniter and the grenade will function at the end 
IJ~ the 3- to S-second delay. 

b. HIC,H EXPLOSIVE STICK GRESADE (Stiet- 
hnrldpwsate 43 j . ( 1) Gl~~lc?-al description. This 
is a motlifietl form of tlic Stic~112arldgralzafe 24. It 
has the same thin sheet metal head, but has a 
solid handle. .\ blue-calq)ed pull igniter and de- 
tonator as~ml)l~ SC‘IY~~ into the top of the gre- 
nade head. IJce the ~Iodel 24, this grenade is 
used with a smooth or serrated fragmentation 
sleeve. 

(2 ) ~~f~JJ'CICf~‘l.iStiCS. 

Total ncipht . _. . . . 1 pound 6 ounces. 
\Vcight Of lll1rstin:: 

charge . . . . . .i ou*~ccs. 
Igniter . .-. . . . . .li.%.f.Eikgr. 
Detonator . . . . . So. 8. 
Fuze delay . . . . -4% -econds. 

(3) Opcratiolt. To arm the grenade unscrew 
and pull the blue metal cap on the top of the ex- 
plosive head. This initiates the 4%-second delay. 

C. WOOI)EN TMI’ROVISE~) HAICD GRENADE (Be- 
l?elfsllaJldgrallate-Hole). (1) General descrip- 
fro/r. This is an offmsive-type grenade con- 
structed entirely of wood. It consists of a cylin- 
drical wooden head screwed on a hollow wooden 
handle. The head is hored to a depth of 4% 
incht5 , and spc.cimens oi this grenade have been 
found to contain half a Bohr-patrone (standard 
100-gram (3.527 ounces) demolition cartridge). 
The extra sl’ace is filled by a wooden plug. A 
fuze and rlctonator assembly is located in the 
forward end of the handle with the detonator 
inserted into the center of the Bolwpatronc. A 
pull igniter is attached 1)~ cord to a button in the 
recess under the metal cal) at the lower end of the 
handle. Thc~ grenad<.s are packed in wooden 
boxes holding 11 grcnatlrs. They are prepared 
with charges ant1 delay igniters. The detonators, 
with a short kng~h of iuze, are carried in a sepa- 
rate container insi& the box. 

(2) C7~a~trctrvistic.s. 

Length over-all. . . 15 inches. 
Length of hrad 51; inches. . . . . . 
Diameter of head . . . .2’; inches. 
Diameter of handle 1’: inches. 
Total Tvveight . . . I2 OIII~CES. 
Weight 0i Ixlrstin:: 

charge , . w gt’;uns (1.763 
s mnces ) . 

Detonator . . . . . . . . . . . 10. 8. 

(3) Opel-atioil. To arm the grenade, unscrew 
the head and break the paper seal on the Bohr- 

pafrolIc. Screw the detonator and fuze assembl! 
into the igniter and slip the detonator into the 
head of the l~olr~/wf~o~~~~. Rrplxe the hcarl and 
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the grenade is ready for USC. To use the grenade 
remove the metal cap on the lower end of the 
handle, pull the button attached to the friction ig- 
niter and throw. This grenade is designed to pro- 
duke blast effect and may be used by troops ad- 
\-ancing in the open. 

d. CONCRETE IMPROVISED HAND GRENADE (Bc- 

hclfsha?zdgvallatr-nrioll) (1) Gcncml drsrrip- 
&XL This grenade is an offensive type grenade 
Gmilar to the wooden improvised hand grenade, 
except the grenade head is made of concrete in- 
stead of wood and a full lOO-gram Bolzrpatrmc 
is used as an explosive charge. 

(2) Characteristics. 
Igniter . . . . . . . . . . . . . . . B.Z.4.5Sck. 
Detonator . . . . . . . . . .No. 8. 

- _ ~. .-_ .._ 

Figure 117.-I:‘ihnlldgrallatc 39 HE Egg Grmade 
(left, older; right, latrr zwsion). 

e. HIGH EXPLOSIVE HAED GRENADE (Eihand- 

gvanatr 39). ( 1) Gcmral dcsrription. This is 
an egg-shaped hand grenade constructed of thin 
sheet metal with high explosive bursting charge. 
This grenade and the Sticll~andgral~atr 24 at-e the 
standard German hand grenades and are used 
most. The cxplosivc charge is initiatctl h\- a tlc- 
tonator and a friction igniter. The wire loop of 
the friction igniter is connected by a short cord 
to a blue metal cap screwed on the top of the 
grenade body. A model of this grenade contain- 
ing chloracetophenone also exists. It may be rec- 
ognized by a mellow ring painted around the gre- 
nade and four pear-shaped projections on the 
lower half of the body. It contains a 112-gram 
(3.95 ounces) TNT bursting charge and a small 
aluminum capsule containing 5 grams (0.176 
ounce) of chloracetophenone. 

(2) Clzaractcvistics. 
Weight of grenade. .8 ounces. 
Weight of bursting 

charge . . . . . . . . . .-I ounces. 
Detonator . . . . . . . . . . .No. 8. 
Igniter . . . . . . . . . . . . . . .B.Z.f.Eihgr. 
Fuze delay . . . . , . . . . . . .4 to 5 seconds. 

(3) Operation. Unscrew the blue metal cap 
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and pull the ignite:-. The pcnade will cxplndc 
after a delay nf 4 to ; sccoii~l~ 

f. Snloril~ S?.l< Ii ( llll s \I)1 ( .\~i~i~,.ll/trllcl~/~~~i7~7~~~ 

39). (1 ) Gc-rlcrc7l d~~.S~~/Y~//i~l/. .l‘llis ,yw1atlc 

c;m be &stinguishc:l fi-0:1i tile liigh ~,sl~:osivc~ stick 
grenade (Slic~//ic1/iti!ji triiuic, j I ,J. rlii-cc gr)oYcs iii 
the liantll~. \vhicli \(‘I’v(’ 2~ IVC’C1 I,!ylltloll fwtulx5 
in the tl;lr-k. ailtl 1)~ ;L \I-liitv 11,~11(1 IxLilltul al-(inlIt 

the ccntvr of thv lmntll~~ :iliCl ;!I] itllc~l-rtl~~t~Yl \vl:i:c, 
Izml nrou~ltl tlic, lw;;~I. \\ itli Ili~, Ictteriiix 

“x’b. H,flr-. .TQ”, :11.50 iii \vlii:l ‘i‘lif, licatl is 11~1~~ 

of thin lll~r;ll ant1 (‘I mt:lill~ ;I lillill~ oi zillc-liesn- 
clilorctliniiv. Iilstcxl of tile tl~.limttor mi~tl i.1 tllc. 
high vxplo5i\ CL ffrc~~;~(l~.. ai1 igliiticm tuhv i> lixY1. 
This is \-m-y silnilar in alqx’:~r;~ii~.v to tllct So. 8 

tletonator, hut may 1~2 distingiii~hul I)? tlw closed 
vnd which is painted ,gr~~‘n. 'I‘ll? >lllllli~' pmvr:i1c~tl 
in the head escapes through 1111lw nrcmitl the hall- 
dle so&ct. h pull iqCtc.i- iy Iocatc~l insid<, the 
handle. 

(2) Clrcir.trc-tc~ri.st ic-s. 

Igniter .I(.%..:” 

Ignitioll tulle .S.1. 
Fuze &lay . . .7 SCCI,UI~Y 

g. SRfOKFI STICK ~Rl?S.\Dl. ~.~(~l~r~llnllti~r-fl~~~tr 

39B.) This p-enatlc is ;t l:~tc~ 1notle1 oi the 

nrchrlhn71tlgrc7r7~7~~, .q’) aiitl tli liu-s 1m1~ iti the com- 
position of the stiioke misttire. Iii the I\lotlel 
.301: mow hesachlorvthallc :ul(l lcy~ zinc are us~l. 

h. SMOKE H.\sD GRFS WI i .\-i,i,r,llrn~7tlg~trr7c7f(’ 

41). (1 ) Gcll~Tal tl~~sc-ripfio/r. T‘lii5 grc~iiarlc~ hxs 
a lmdy which is vu\- siiililxr 1, 1 11x11 (I? lliv :Vi./lcl- 
handgra~~atr 39 hut 1~s. instc,:l(l oi :l stick hnmlle. 
a pull igniter inserted into 2 lllxtic xlal)tcr in the 

top of the body. Thcrc are trt~ly t\\-o smol~ cmis- 
sion holes. The gl-etlntl<~ 111;1\. 1K rcu~gnizctl lw 

the letters “Nh. Hqr. 41” an<1 a lm)kvn linv stcn- 
tilled in white on the hod\.. 

(2) Cl/avactcristic-s. 
Igniter _. . .JT.Z :‘I 

T,gnition tllhc .iY.J. 

Ihxtirrn 0i .,,,c II,<, 

emslou . . . . . . . . . 11K1 1/t PiI -< ~~r~ll~l;. 

Filling . . . . . . . . . . . . . . . Iler,L!l 1 3111\11111. 
Fuzc delay .3 SCY‘i 111Cl’. 

(3) Opcr-atiou. The ~rcvln~lc is initintc,tl 111 
unscrewing the igniter Cal) aii~l luilliiig tlir igniter. 
This initiates tllc ixni:ion tllllc. ant1 the qcllatle 
begins to emit smoke aitcr :~l~out 3 secc~~tls. 

i. S.\lolil: I,:(;(; (;i<I:.\.\I)l- I .\.i~/,L.i~,ilfn//rf~/~~77~~t~, 

42). ( 1 ) Gc~rr~~vtrl tr’c.rcr.iptii~/l. ‘I‘llC dotlg;lletl 

egg-shaped body of this grcnatl~~ i< nlatlv of thin 
metal. At the lower extremity a small metal loop 
is welded or riveted to the Irody and at the top 
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there is a threaded socket for the igniter assembly. 
Three holes allow the smoke to escape. -1 stand- 
ard German pull igniter is screwed into the top. 
The igniter has a brass body and a steel ring 
attached to the top. The grenade is marked 
“Nb. Eiligr. 42” in white and has three short 
white bands stencilled around the body. ;1 label 
near the base warns that the fumes can be dan- 
gerous in an enclosed space. 

(2) Clzaractcristics. 

Length over-all . . .5.3 iwhes. 
Diameter over-all . . .1.96 inches. 
Body length. . . . . . . .4.1 incheq. 
Body diameter . . . . . . . 1.7 iilcllrs. 
igniter . . . . . . . . . . . . . .Zd. .SC~III. .~IK. 99. 

(3) Opcmtiox Pull the ring on the igniter 
before throwing the grenade. 

j. GLASS SMOKE GREXADE (Blrlldk&prr III). 
( 1) Gcwral drscriptiou. This grenade consists 

of a sealed glass bulb in a hexagonal carton of 

corrugated cardboard. The glass is shaped like a 

somewhat elongated electric light bulb and is 
about the same size, but of thicker glass. The 
bulb contains 260 grams (9.17 ounces) of tita- 
nium tetrachloride. This grenade is intended for 
use against the crews of pillboxcs and vehicles. 

(2) Operation.. The grenade is carried in the 
cardboard container and when required for use it 

can be withdrawn by a tape attached to the lid 
of the box; the lid is cemented to the neck of 
the bulb. Remove the lid and throw the grenade 
against the target. When the bulb bursts, thy 
mixture will give off a dense smoke. 

k. GLASS SMOKE GRENADE (Rlr~ldkiirpcv 2II). 
( 1) General description. The glass bulb of this 
grenade contains 2.50 grams (S.Sl75 ounces) of 
a yello\\-ish liquid. The bulb is scalctl at the neck 

with a sulphur plug xvhich also holds in position 
a glass tube, orientated along the axis of the bulb. 
This tube contains 25 grams (0.882 nmcej of 

a calcium chloride solution. The smoke liquid 
consists of titanium tetrachloride with silicon tetra- 

chloride added to lower its freezing point. The 
calcium chloride is used to lower the freezing 
point of the water which is included to increase 
the effectiveness of the smoke under conditions 
of low humidity. 

(2) Operation. Throw the grenade at the tar- 
get in the same way as the Model IH. A notice 
on the side of the container, which holds four 

-_. _.~_.._ ids ~.d 

Figur.c~ IlS.~~~l'trir.~cv~~~2tr~jl~~i~f.r I (II), hollow-charge 
nr~fittr~ik l~tri~d ~/rm~dc. 

grenades. states that ~IK,J, arc suitable for use at 
temperatures down to 10 ’ centigrade. 

1. F~oI.I.~~~-C~I.~R(;:~ .~KTITANI; HAND GRE- 
K-\l)I: i I~~I/i,“,~l~i,‘lll.CllIi/!~~ I I /a j. i 1 ) Grncrd dc- 
scr-iptinll. This is-a rcccnt type antitank grenade. 
It is of hollow\\--charge tl~~sign and is thrown by 
hantl at tanks from ;I clistance of 20 to 30 yards. 
The grenade l~otl~~ is ill the form of a metal cone 
\\-ith a ll~~ni~~~ll~~~-ic;~l. thin. Jl~c+nletal hcatl. The 
con? contains an cxplo>ivc charge. with a concave 
metal retainilix pl;11~ al Ilit, iorward eJld. hl air 
space is formed l)ct\v<~n thih plate and the sheet 
metal heat1 of the grcllatlc. The narrow end of 
the COW is Iocnte(l I):,. s:c.tting scr(L\vs around the 
circuniferenc<~ of :t 1~0111 )\v \vc~c)tlen tailpiece Con- 
taining picric rings :ili(l sc,rvinK as a throwing 
handle. Around the o11t sitlc of the tailpiece are 
four, cloth. trianx-:lll:ll shap~~l fins. Along the 
outer end of each fin i+ a cteel spring which re- 
tains the fins in thc~ crl~n l)osition when the gre- 
nade is throlvn. \\‘heii the grenade is being car- 
rictl. and ~11) to ~11~’ Illrml~tlt oi thro\ving. thcsc 
fins are wrapped around the tailpiece ant1 retained 
in position by a cap. I .ocatcd in the tail of the 
grenade is a striker mechanism fitted with a safety 
pin which has a cloth tal) attached. The safety pin 
is retainetl in position I)y a metal clip attached to 
one of the fins. 

(2) Oprmtion. 7’11~. grenade is held for 
throwing hy the txilpiccc. and immediately before 
throwing the metal calI is removed from the end 
of the tailpiccc. 1~,%en the grenade is thrown the 
fins fly out\vai-(1 ant1 the clip attachrd to one of 
them comes away from the striker mechanism 
and releases the safety pin. Upon impact the 
striker mechanism functions and initiates the 
bomb. 

VII-97 



I MARCH 1945 
UNCLASSlFlED 

TM-E 30.451 

m. HOLLOI~-CHARGE STICKY GRENADE. The 
tapering steel body of this grenade contains the 
hollow-charge. A flat sticky pad at the nose is 
covered by a press-on lid with a small handle. ~1 
tapering fuze ntlapter terminating in a socket, 
threadtd internally to receive an igniter, is at- 
tached to the base cf the grenade. The igniter 
socket is closed tluring transit I)\- ;I black plastic 
plug. Specimens of t!le igniter alid detonator have 
not been rcccived, but it is bclievecl that 3 No. S 
detonator is used in combination with a standard 
4%-second egg grenade igniter. It is not clear 
whether it is necessary to place the grenade on 
the tank or whether it may be thrown from short 
ranges. 

2. Rifle Grenades 

a. HIGH EXPLOSIVE RIFLE GRENADE (Gm~rhr 
Sprenggranatr). ( 1) General drscviptio~~. This 
is a high explosive grenade which may 1~ ejthcr 
fired from the standard rifle discharger cup 
(Sclzicssbcclrcr) or thrown as a hand grenade. 
The projectile has a steel body containing a burst- 
ing charge, a base incorporating a flash pcllct and 
delay train, and a point detonating iuze. The IXLW 

is rifled to conform with the rifling of the dis- 
charger cup and fitted \I-ith a screwetl-in bask 
plug in which there is a flash hole communicating 
to a 6%~second tlelay flash pellet. 

(2) Characteristics. 

Length over-all. .5.5 inches. 

Diameter . . . . .1.17 inches. 
\\Teight of grenatlc. .9 ounces. 
Weight of hurstin~ 

charge . . . . . . .I.1 r)mIces. 
Type of bursting cllarge. Penthrite-I\‘ax. 

Detonator . . . . . . Similar to No. 8 but 
slightly larger and 
perforated. 

Maximum range. . . . . .X5 )ardb. 

(3) Opevatiok (a) As rifle gremde. U’hen 
the grenade is fired from the launcher it will he 

initiated normally by the point detonating fuzv, 
which consists of a striker, primer. ant1 clctcmatol 
assembly of conventional design. Should the pint 

detonating fuze fail to operate, a flash pellet in 
the base will ignite a friction composition in the 
lower end of the projectile body. This will in 
turn ignite a 4%-second delay pellet which then 
initiates the detonator in the bursting charge. 

(b) As hand grenade. A short cord located 
internally hctween the top of the he and the 
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lower end of the INNIJ- cotlil~~c‘ts ;I iriction wire 

below the 4;‘1-secrmtl tlclq 1 ~vliet t() ;1 wasllel 

resting frc’rl\- in th’ lJ;tSc. \Z 1~11 (ht. qc,n:ttlr is 
to lje thrcn\~n IIT har~(l. the I~x ih rlllbcrewed and 
the washer 1~ill~~l. ‘l‘liis ol)c3-:ltcs tlic friction ig- 
niter and sets off tlrc tIelit\- tr2ill. The grenatle is 
thrown and functions at the. I,IKI Iii 4); seconds. 

(4) :ll~,t/ificcrlio/l.r. ~l~~tlili~~:~tiorr.~ lo this grr- 

nade ha\-c ap~~~~a1~~1. ‘I‘lir pull lyllitc.l- iq solnetimc3 

omittrd, p~rniittiiq 111c grcii:lclc, TV) 11~ Iii-(~1 from 

the launcher lmt it cannot IK III~IIIVI~. The srlf- 

destroying tlcvicca is Solll~~till!~‘~ 01llitt~~l. All 

“all-ways” fuzc is scmietilllc.5 liltctl iil5te;t(l of the 
standard point tlctonating iu/~. sc,tting of? the 
charge no matter \vhich way rhc. ~~VII;KIV strikes. 

1,. ITrc;rr l?sl~l.o,~1\~1: Rll~i I (-;KI:S.\I)F IVTTTT 
I S~‘RI~:!\sl II l<.iri;i,: I (,‘r ,,*i’li~ .\‘~~.,,ii!/!/l’crlltrlr jr/if 

(~rsfcigcrfcr lic-ic-l/:~5~ifi-‘). Tlii~ is ;I lntcr model 

0 t the standard rifle :rcna(lc. ~l‘lw scl f-tlestroying 

clevicc 112s IKY~ c~linlin:ll<~tl an11 il i- fiwcl 11\- n nvu 

propellilq c;trtritl~-c. I1 is (.l;~iii~(~l 11121 tlic maxi- 

~iiuni raiig:c. has 1)ec.n illcrcwd~~l to 71 1 WIYIS. ‘I’h 
crrenades ma\. IX icielltitic(l II\- tllc INK label h 
I\ GczPl~llY S~Yc’r/!l~/,.cl/ltr/,. l//i/ l,~~~.c/~.~~/c.Yt~~r /it~iCll- 

weitc), by the unperforatetl luse I)late and fixed 
rifle base, or by the propcllill~ cartridge with its 
bright yellow bullet. 

c. ANTITANK Rri-1.r. GIW~ .wE (Gcewelrr Pan- 
~cY~romTtc 30) ( 1 ) f;rrr,.t-~rl dc.cc.r-iptiorc. This 
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Figure 120.-Grweh f’armvgrnrrc~t~, A~~titarh fiifip 
Grenade. 

is a rifle grenade incorporating the hollow-charge 
principle. It is tirctl from the 30-mm rifled dis- 
charger cup (S’cl~irsshrcl2cr) which can be at- 

tached to most type’s of C&-man rifles. Thr body 
of the grenntle is in two parts. The forwartl SC’C- 

tion is made of steel and contains the bursting 
charge I\-ith the holk~\v chnrgc cone, closc~l 1;~ ;I 

light mctnl cap. The rear portion is made of light 

aluminum alloy and contains the fuze and cx- 
plotler s\-stem. .A pre-rifled rotating band is lo- 
cated near the base of the grenade. The propel- 
lant is contained in z 7.92-mm blank cartridge, 

crimped at the mouth. 

(2) Chnvuctrristics. 

Total weight. . 

Length over-all. . 

Weight of bursting 
charge . . . . . . . . . . 

Maximum accurate 
range . . . . . . . 

UNCLASSIFIED 
( 2) C’ii‘li,ci(.Ic,r.istic-.j. 

TM-E 30-451 

\\.eight * . . . . . . . . / . 13M ounces (approxi- 
mately), 

Length owr-all.. . 7 ~nchv (approximately), 

\\.I i,cllt 0i lulf.clillt 

cha1-,L!c I’ : *~l,ill’tc. 

.\la.klnlrlln :i<‘~‘ur;il, 

IO0 \arll>. 

-- -. 
? 

Figwe 121 .-~;ross Gt7d 1, r I’~iti~~~r~~rrrticlt~~, Lurye .dufl- 
tmk lil/l,, Grmnde. 

.8.8 ounces. 

.(,.4 inches. 

. .1.75 ounces. 

. .I00 yards. 

(1. LARGE ANTITANK RIFLE GREKADE (GYOSS 
Gewehv Panzergranute 40). (1) General dc- 

scviptiorz. This is similar to the Gcz~hr Pauxr- 

granate 30 except that the front portion is en- 
larged to accommodate a greater bursting charge. 

The propellant is contained in a standard 7.92-mm 
cartridge with a wooden bullet. 

e. 4G-MM HoT.I.o\\.-I.II~\R(:I: RIFLE GRENADE 
(S.S. Grr~~l~r Ptrrr,-~,r.!/~cl,lclt~, -F6). (1 ) Gcncral 

drsrviptiorz. Tllis riflca ,q~latle has a stream- 
lined body I\-it11 a m;~:,i~ll~u~l diameter of 46 mm. 
The body is treated :L;!;LIII~~ corrosion and is closed 
1)~ ;t conical unpaii~l~~l iiiil~act cal). The stem is 

of .yteel an(l fits illto thr standard 30-mm dis- 
charger cup. It has ;I prc-rifled rotating band. 
The base plug is conical in shape. The propelling 

cartridge Cnnsists elf <I hcc~Llered Skd 7.~2-~~ 

cartridge case crimpc(l at the neck and sealed 
with wax. The cap is \~c~llow. 
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(2) Chavactcristics. 

\I’eight . . . . . . . . . . . . .15% ounces (npproxi- 
matelg). 

Length over-all. . . . . . .7.7 in&s. 

Length of stem.. . . , . . .4 inches. 

Xfaximum tliameter of 
head . . . . .l.S inches. 

Diameter ol stem.. . . . .1.-7 inches. 

Type of bursting 
charge . . . . . .III)S-TNT. 

\\‘cight of bursting 
charge . . . . . .4.8 o~mccs. 

(3) PcrfomIllc~. Static test indicates that 
the penetration at long ranges is npproximatel\ 
00 mm of homogeneous armor. At short range 
(approximately 18 feet) the penetration was 21 
wm. A YG-inch mild steel plate, spaced 11 inches 

Figure 122.-.S.S. Grwrhr Pan~c~~~r~rmte 46, 16.1m1t. 

IIolio~v-Cl~aryc Kiflc Grcthadz. 

in front of the armor. comlktcly nullified the 
effect on the armor. 

f. Cl-MM HOT.LO\V-CIIARGE RIFLE GRI~XATII~ 
(S.S. Gewclw PamcrgYauatc 61) ( 1 ) Grl~crtrl 
description. This is a hollow-charge ritlc grenatlc 
similar to the S.S. Gewehr Panzcrgra?late 46 hut 
having a streamlined body of larger dimensions. 

VII-IO0 

kJW’,’ /?.?.- \ ..s (I<‘:, L ,lrr 

ll~~//o;L’-(‘/iar i,, 

(2) Charactcvistic-.s. 

Weight 

I’LIIIZ~ I~~IIXIW~C 61, 61.wrz. 
/ii,ilt, (7 r~,~i~7dt. 

I!, outL t i (.Ipllrosi- 
111:11~ I! ) 

Length owr-all, .‘).A itl~ 11, \ 

Length of item.. ._ .-1 11w1k 

~Iaxim~im ~iintnc I( I oi 

head ._‘.A 111~ II<. 

Diameter of st~3n. I 1 111, i I’,. 

Type oi I)rlr,rillr 
ckirgy I<1 I\-‘I‘S’I‘. 

\\‘Gght (Ii l~rlr~titl- 
I - charpc . .h..~ < IIIII~ v\. 

(3) Pcrfolmllrc. Static It.51~: irdicate that 
the maximum ~~~~r;~tion oi III ~IIIO~~IIC’OLIS arnwr 

at the cstt-enit. r;tnx:c’ of 220 v:u-(1s _ Gil 1~~ ap- 
proximately 1% 1111ii. i\t :I ranq of approxi- 

mately 18 fert tliv penetratioli falls to 100 mm. 

A 5/i-inch milt1 steel plate, ~~I~LZCY~ 11 inches in 
front of thv m:lin armor. colrlldctuly tleleats the 

grenade. 
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g. HOLT.OW-CHARGE RIFLE GRENADI;. This 
late type hollow-charge rifle grenade is similar 
in appcarancc to the S.S. C;C~~V/I~- Pa~l.~~~~gvallat~~ 
61. It differs, however, in having an impact cap 
that is approximately hemispherical and unpainted. 
The grenade is 9.61 iiichcs l01ig ant1 it.< grvatest 
tliamctcr is 2.4 inches. The base is rifled for 
liring iroll the standard grenatle launcher. 

I’igrlvc 1-7.~.-Gc~~clrv P~o~clgnlldn!lralInte, Pvopaga+zdn 
h’ifl,, (,‘r~~lltldL’. 

L- ..~ ..~. ..~. 

I’i~Jllrl’ l?f.-Grwchr Fel/sclzir~~zlenchtgmIznte, Parn- 
il12~t~ S‘tnr Ziiflc, Gvrnadc. 

11. TILU~KATIKC; PARACIIUU: RWLE GREN- 

ADE ((;c-,iclclri-Jall.Sl-~/~~?~~~~~~[.~f~~/~~~~[~~~) ( 1 ) Gr%- 

rrtrl ti~~scriptiorl. This illunlinatin~ parachute 
grenade has a cylindrical steel l~otly. .it the front 
is a conical cap with rountl till, :m(l at th(l rear a 
Ime rifled to engage llie rifling in the standard 
grmndc lnunchc~r. l\.ithin the hotly is a tlvlay 
pellet. an ciection charge, and a container holding 
the parachute, rigging. :und .star flnrcx. This con- 
tainer incorl)ol-ates a second tIclay pcllct. and a 
second ejection char~c~ for the parachute ant1 
fl ;Lrc. The ,qrenade i5 fired 1)~. a cnrtritl~e case 
rontainiiig 1.5 gi-aim (0.05 miicv) of lmq)~lliiig 
charge. The cartridge is closed hy a wooden bul- 
let. 

(2) Chuctcwitics. 
1 )iamcter . .1.18 inches. 
Txmgth . . . .6X8 inchrs. 
\\‘eigh1 .9.9 oIlI1ce’. 

(3) Opcvvfion. ll’hen the grcnadc is fired, 
the flash from the propellent gases ignites the 
tlclx~~ pt,llct in the l~~sc of the grenade. After 6% 
seconds an ejection charge exl3lotles and ejects 
the container holding the l)arachu!c ant1 star. 
Siii~ultnncousl~~ a second delay pcllct in the con- 
tai:lcr is initintr,d. 7‘ . \t 0 sccontls later. thy para- 
c!ute ejc.ction charge is set off and the parachute 
xitl star arc csjectvd. 

i. PHOI'AGANDA RIFIX GRENADR (Gcrcrhr 

/‘r-~~~n~Jnllda~Jr~ll~f~) _ ( 1 ) (;cX~rcvvl dcscri~tiorr. 

This grenade. which weighs S omces when filled, 
is fired from thus standard ln~mcl~cl-. The grcnadc 
lmtly is a cvlindrical steel tuhc, closed by 3 loose- 
fitting hall&tic cap. The propaganda leaflets arc’ 
enclosed in two semi-cylindrical steel covers 
within thv body and rest on a cup-shaped plat- 
form. The tail element, with the usual pre-rifled 

base, contains the cjcctitlg charge and 3 delay 
train. The 1)rol)ell:ult i5 c-ontnincd in the usual 
type of I~lamk cartritlgc.. tlistinguishetl by a red 
hand. 

(2) opciYzfiolI. Thr, cl(.lay train is ignited by 
the flash iron1 the lmq~ellatlt ant1 detonates the 
cjectilig charge. ‘1%~ 1ktt forln, leaflets, leaflet 
covers, ant1 Imllistic c::l ) arc’ ejected during flight. 
The nlaximum range is approxin~atcly 500 yards. 

I-- -- --- .- 7 
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I,‘iqrlrc ~~~.--(;cPL~c~w Gralltrtpatrorcr, Rifle Spigot 
GWll,ldC. 

j. Hrcrr I~sr’r.o~r\r. :!NTITANK HOLLOW- 
CHAK(;I~: fiIl~l.1~ ( ;K;:S.~I)I~ ((;cm~hr (;rnllatpatro?ze 

311 ) ( I ) GC’UC.1.111 tlCT.cc-/-ipfiolr. This grenade con- 
sibts of a strcmnlinetl I~c~lI-~hal~~tl hotly, closed in 
front l)y a Jig-htl!. coI~\~c’s closing disc of alu- 
minuni. a <qrazc~ fuzz 5crvwccl into a projection 
011 the lmsc (Ii the Iml~.. ant1 a finned tail unit 
scrc\\-cd to tllc> t'llZCL 1,:l.v~. It is fired from the 
stantlnrd rifle ( (;C"iC1c'llJ ()A) fitted with a spigot 
t>-pc lamchvr nlltl u?in~ l)l:lnlc cartridges with 
\lootlen I~ullets. The hllrstinp charge is cast cy- 
clonitc KIS \vith h~~mis1~I~c~ricnl cavity in the head. 
This cavit>- ha.5 an :ilt!tllilllllll liliu-. 

(2) rlrcll-trc-c~,~isfic-.s. 

T.cn,clh 0, cur-all. 9.3 i7lchv., (;LI)proxi- 
nl:ilt.l\. ), 

~Iaximum tlia111etcr. ‘.A ilil~ll~~\. 
Imgth of ld~ .i. 15 itlches. 

(3) Opl’ratiou. JT’ll(~l the grenade is fired, 
the lmq)~llv111 g;k+s sll;lttcr the wooden bullet 
and shear a saict\, piI1 1~1, iorcinq forward a ‘~ 
cutting iiien~l~~r. In tile armed position, the 
striker- is withheltl iron1 the tletonator by a creep 
spring and initiates thr grenade when it hits or 
grazes a target. 
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3. Grenades for Smooth Bore Signal Pistol 

(Leuchtpistole) 

a. HIGII ~XI’LOSIVE PROJECTILE FOR SIGNAL 

PISTOL ( Wwfkiirpcr 361, Lczlclztpistole). This 
projectile consists of the normal egg hand grenade 
with a stem screwed on in place of the powder 
train time fuzc. The stem contains a powder 
train fuze (with a delay of approximately 4% 
sccontls) with a No. S detonator at the upper end. 
In the lower end the projectile carries the cart- 
ridge (propellcnt charge with percussion cap) 
which cxpcls the grenade and sets off the time 
fuze. The projectile is secured to the stem by R 
split pin and ring which must be withdrawn be- 
fore the projectile is loaded into the signal pistol. 
The projectile is then armed. A removable liner 
must be inserted in the tube of the signal pistol 
before firing this grenade. The liner is inserted 
from the breech end and held in place by a pro- 
jecting stud engagin, ‘7 with the upper surface of 
the breech. (See Section II for a description of 
signal pistols.) 

IT- --- --- 

j 

t ..~ i 

Figure 12/“.-l~l’~~~flzorpcr 361, Lcuchfpisfolc, modified 
egg grrundr fov sigmi pistol. 

Figwc 128.-TVllrfgrallntpatrone 326, Lruchtpistole, 
111C fvi,ir.ciilt~ /or sigrrtrl pisfvi. 

lx HIGII l~srr.os~v~~ PROJECIXE FOR SIGNAL 

PIsToI. (TT~‘lrr-f!l~nlzatpa~~o/~e 326, Lcztrlzfpistolc). 
(1) Griwrnl tlcscriptiolz. This projectile, which 
is painted !.ellow, has the appearance of a small 
mortar shell. It is attached to a signal cartridge 
case by crimping. The head is hollow and contains 
a fixed needle which is separated from a pellet 
containing the detonator assembly and a 7-gram 
(0.247 ounce) TNT bursting charge by a creep 
spring. 

“Ii-IO2 

(2) Ofww7tio~l. A pin inccrtcd through the 
tail of the bornI) l)ushes t\\,cl nletal I)alls into a 
groove and thus prevents th!, 1)cllr.t from moving 
forward against the nectlle. On tiring the pro- 
jectile is automatically nriilvtl, since the pin is 
left behind. On inil)act the 11e1lct is thrown for- 
ward onto thr nc~tll~. 

C. HOILOU. J‘II.\RGI: GRI.S.XI)I: IOR SIGNAI. 

PISToI, (I’Clll,“c’l.i~‘l/l.f~~~j~.~~,~ I?, l.l~2fcl~t~istolc). 

(1) Grrrrl-al ti~~.sr-l~i~tio/l. ‘I‘llis y-enatle is fired 
up to a maximuln range () i 7.i J-ar-tls from the 
ZAEI(C12f~i~~0[C, using tllc reitliorcing sleeve. stock. 

and coml)in~tl front ant1 I-C’;LI- -igllt. ‘l‘he grc.natk 
has a l~eaFshal~t~t1 l!ca(l (‘i ,llt:~illill~- the 110110w 
charge a~ntl is iittc.tl \vith :ijl illll)acl call. The 
grenade t;q)crs to iol-111 ;I t:~il ttil)e \vith prc- 
rifling for scre\\-iiig i11lo 111~ r~i1lic)rcing slcew. 

A thi1lncr t11l)e. cc,11tainillg 111~ ~~1-11l~ell~1nt. percus- 
sion cap, and ;L shearing ai1~1 l)ropclling bolt, is 
inserted into the end of the t;lil tulx. 

(2) Characteristics. 

\Veight of grct1adc. 1 1~0111111 .; ~~llnces. 
Diameter of IIVXI. .2.-1 II~C,I~CY 
Diamrter of tail tube. .O.t;75 illch. 
Length of jircnade. . .X.50 inclle~ 

(3) Oprratiolr. The cnmplete grenade is 
loaded into the pistol from the muzzle tnd. The 
propellent tube fits freely illto the l)orc until the 
pre-rifled band nieets the nluzzle of the reinforc- 
ing sleeve, whtqi tlir greiiatl<. niu.5t lo, screwctl 
into the rifling. 0n fil-iiig:. the l)i-opellent gases 
drive the proptilling and sli~:~riii~- 1)olt forward. 
This bolt 1~~1~s ;I shear ljill in the front end of 
the prol)elling tul)? ant1 tli~cl~~rges the, gr-cnatle. 
The graze fuze in the tail tul)e is armed 1)y set- 
back as tile grc~iiatl<~ Icx\.c,~ 111~. llistol. 

(1. s\ror<1; lT.(x; GKI~S.\l)l (.\~c~l~c~lrillnirdg~~~f~f~~ 

42/ZI ) This gi-~biiatlc rc.l)ortc(llv can btx fired 
from the I.,,nc-llt~istol~,. SI 1 clctaiis are available, 
howc\-cr. It s~‘~‘n~s l)rol~:11 )Ic that tlic. ;Vcbclci- 

gvarlafc f2 has l~eeii 111otlifictl for firiiig from the 

signal pistol, using the. reilliorcing skIeve, in the 
same way as the I:ilzalrtlllr,(rrlcrtL’ 39 was modifictl 
to product the IT-~r?“kG,-p~,r- .3cil L.P. 

e. TIME 1;~ZED I II(;II I~s~~r,o~;r\-~: ROUND FOR 

SIGiYAL ~‘ISTOL ( S~r‘,/l~~~/~c’//cl/~~~~~~~~//~‘, I>CZKht- 

pistolc AIlit Z.Z.). This i> ;I nc’\\. tyl)e of signal 
pistol ammunition dcsignc(l for shooting from 
tanks or equi\-alcnt cover. The rouiid consists 
of a heavy cased high (~x1~loAvc~ proj’.ctilc \vith a 
I -second time fuze in the I~asc and a varnished 
steel cartridge case. Packing cases for these 
grenades bear the following inscription : “Ach- 
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tung! nw au Pawcr odcr glcichwcrtigw Dcckw 
wrfucru. Brcmzzcit I Sck.” (“Danger! Only to 
be fired from tanks or equivalent cover. Time of 
burning 1 second.“) , . . j 

4. Grenades for Modified Rifled Grenade and 

Signal Pistol 

a. HIGH ESPLOSIK+ GRENADE (Sprrmqpatro~w 
fiis Kmpfpistolc). Th’ 1s round consists of a clie- 
cast aluminun~ cartridge cast into which the pro- 
jectile is fitted. :1 percussion cap and propellant 
are in the base of the cartridge case. Ten holes 
in a plate above thy propellent charge lead the 
gases to the base of the projectile. The projectire 
has a rifled aluminum body containing two burst- 
ing charges of penthrite wax and a point deton- 
ating fuze which is armed as the projectile leaves 
the muzzle of the pistol. The projectile may be 
recognized by the letters “SPY. 2.” stencilled on 
the base. 

1~. SMOKE GRENADE (Nrhclpatro~zr fiir Kam~f- 
jieolc). (1) G mcral dcsrriptinrr. ISxternally 
this projectile is similar to the high explosive 
projectile. Int-crnall\- it contains a smoke genera- 
tor. It is fitted with a point detonating fuze sinii- 
lar to that used iu the high explosive projectile, 
except that there is a charge of gunpowder in 
place of the detonator below the flash cap. 

(2) Oputrtiolz. The projectile functions on 

. 
1 

- 

fpigzfre 1-39.-Sp~ellgp(2trone Fiir Knrupfpistole, 
HE Grcrladc for k’awpfpistole. 

impact. The internal charge of gunpowtlcr is 
ignited 1)~. the flash call atid blown-s off the nose. 
Xt thcb same time the SI~K~C gctierator is ignited. 
The smoke generator is projected a considerable 
distance from the point cji impact. 

c. ORANGE SMOKE GRICNADE (Drutpcrtrollr fii/, 
Kar~~pf~istolr j ( 1 ) (I’~~~~crflI dcscri~tiorl. Es- 
ternally this projectile iy similar lo the h’chcl- 
fiatrow, rxcq)t tltnt it 1~s no nest’ fuzz. The 
head is paral~olic. The :reii;ttlc is filled with an 
orange smoke conipositic ),l. In a cmtral cavit!. 
are four stt-atitls oi cluicl,-match connected to a 
gunpowder l)cllrt iii the cc~ntcr- of the projectile 
base. The stitc)ke jets at the lme are cm-ered 
with a thick patI of co~~~lm~s~tl palm which is 
burst by the smoke Im~sttre. “/)c,zrt. Z.” is stett- 
tilled on the bask,. 

(2) O/wmtiou. \1’hcii the projectile leaves 
the cartridge casv. the gunpowder pellet is ignited 
and, after a delay, the quick-match ignites and in 
turn ignites the smoke misturr. 

d. PARACHUTE FI.ARI:S (Fall.~cl~i~i~iir~tcht~a- 
trour fib Kar~ip~~islol~~ ) ( 1 ) Gmc,ral dcscr-ip- 

tioll. I<xternally this ha5 Ihe g-eneral apl)earance 

of the other types. It Im a black bakelitc head 
with a white spot in the c,cntor. The base of the 

projectile has a scrcwctl-ill plug which is lmfor- 
ated to hold a guttpowde~- I)elIet. Above this is a 
flare with parachute attachctl. “F. Lmrht. 2.” 
is stencilled on the base. 

(2) Opcratiou. On firing the flash from the 
propellant ignites the grmlmvder pellet which, 
after a delay, ignites the 11;~~. The baliclitc hratl 
is hlown off ant1 the illuminating type flat-e 
ejected. 

e. MESSAC.E GR-E~:IDE (hr~~rll~irllt~at~~l~r fiir 
Kanlpfpistolc). (1) (;~~rrcwrl tlcscriptio~z. This 

grenade consists of a pre-rifled al~:minum body. 

with a plastic head, and an ;tlutiiiiiuni cartridge 

case. The black plastic head, \\hich screws onto 
the body, contains ;I nl(‘\s:tg~’ form and pencil. 
The body contains a ~11~ ~1;~ generator, a colored 

silk strcamcr, and an cicsc.tittg charge. The body 
is closed I)\- a scre\vetl:ill Ime plate with a gun- 
powder tlela!. pc’lk~t. St~mcilletl on the base are 
the letters “X~rc~l/r. Z”‘. 

(2) Oprratiorr \\‘hctt tl~ projt.ctile is fired, 
the flash from the ~mqwll;tnt ignites the delay 
in the- grenadt, I)ase I)latc-. This in turn ignites 
the ejecting charge and mpels the message con- 
tainer, stnoke generator, and streamer. 

VII-IO3 
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Section IX. OTHER WEAPONS 

I. Remote Controlled Demolition Vehicles 

a. GENERAL. Three main types of remote cun- 
trolled demolition vehicles in use by the Guman 
army have been identified. These are thr Goliath 
which is line controllctl, the B-IV controlled by 
radio, and the N.S,.Zi.-Sprijlyr~ which has not 
been encotmtered in the field. These \-chicks 

have Bern unsuccessful in action ; they u.;ually 
have been stopped by small arms fire. 

b. GOLIATII. (1) Gmcral drsc~i~tio~~. This 
vehicle has been producctl in two models ; on< 
driven by a gasoline engine ; the other by a11 clcc- 
tric motor. The two models have roughly the 

same external appearance and rcseml)le miniature 
versions of the type of tanks us~(l during the war 
of 1914-1918. The Goliath’s hull is divided into 
three compartments by transvcrsr bulkheatls. The 
explosive charge is carried in the f rant compart- 
ment ; the Wginv (in the gasoline driven vcr- 

sion) and control gear are in thaw ccntrr, and the 

drum carrying the coiled calde is in thv rear 
compartment. In the electrically dri\-en motl~l, 
a battery and motor are cnrricd in S~O~ISO~IS on 
both sides. I-Iingcd steel covers gi\-c accc’ss to 

the cable compartment and the cnginc space’. The 
vehicle is driven by front sprockets. There are 

four bogie n-heels, mountccl on lcl-er arms with 
simple coil springing, and a rear idler. I\ small 
jockey wheel is mounted between the driving 

sprocket and the first bogie wheel on each side. 

(2) Spcr ifirafiolzs. 

Length . . . . . . . . . . . . . . . . .5 icct 3 itlchcs. 
Height . . . . . . . . . .2 icet. 
Width . . . . . . . . .2 feet 10 iIIch<~,. 
Total \vveight . . . . . .SOO ~~oun~l~ Capllroxi- 

mate!> ). 
Weight of explosive 

charge . . . . . . _ . . . . .200 11011i:(ls Ca1qlroxi- 
xn;lt~l~ ). 

Speed . . . . . . .j to 12 ~;;ilc\ Iwr 11~1ur. 
I’owcr plant : 

Gasoline engine ?IIotlcl .2-cylin~lcr, Z-c> clc in-lint 
mgine wit11 rll;lin (II-i\ c. 

Electric xnotor Rlodel. . . T\\-o 12.volt Hoscl~ .tnrtcr 
motors gcarctl to driving 
sprockets. 

(3) Oprmtiosz,. The Goliath is transportetl 
to the front line on a two-wheeled trailer. lifter 
it has been unloatlcd from the trailer and startetl 
toward its target it is controlled through the 
three-core cable, about 2,000 feet long, which un- 
winds from the rear and is connected to the 
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(Jp%Ltor’s control lxmcl. It1 tllca clcctrically driven 

type, this control is clirc,cl tc 1 ill<, 111(1101-~ \VlliCll 

&-ivc each track illtli \~itlt~all\ Ill tl1c. ~:ascllin~- 

clrivell lll~j(l~~l. tllc. cWntro1 ( 11”‘1-:‘1c’S iiqnetic 
clutches \vhich control the Ir:tCl\>. ‘l‘licm~ is no 
llrovision for l-c’\ crsillg the \ ~~liicl~. The charge 
is fit-et1 1)~ ;L (II-J. ccl1 l)att~r!. ill tllc COlltl~ol unit. 
I,‘il-ing is illitiatc~tl II>- thl-r~\\-iirg ;L s\vitch 011 thy 

control 11x1~1 ; 111~. lil-ilig circllit rL1115 tllroLLgl1 t1lC 

t\\o outu \\.irvs ill 1llV tht., r’-Co,-v cal)lc~. 7‘ll~~ 

(;c)li:itli i. ~~Si~~llll~llll~~ ;Lll,l i, ~IC~tl~O~i’(I \Vllf31 its 
tlenic,litic,n charyic is -Ct ol‘i’. 

c. U-I\.. (1 ) (;,~rii.i-trl L,..ic-i~ii~fic~i?. ‘I‘lii z 

ratlio-contrr,‘l~~(l (Iuilolitilul 1 ~~liic~l~~. I:u-~~~l- thn11 

the Goliatll. :,lsc) 11;1-; 1~~~11 c, :l<~r;lll\. Lll1~LlcCcs~fLlI. 

‘i‘he li~ill of tllcs Ii-1 \- i- cI N:!itl-llctul ~,i 1)oor1). 

ncldctl S-1llllL ;L1-11101- 1,latc. It i< (Ii\-itl<,tl itlto 311 
1 

cqiiie co1i11);trtlll~~llt at tll(, lv’:Lr. ;t ~ll.I\ (‘1. s CO:ll- 

lnt-tnirnt on the ri$t fro111, ;t:1(1 ;L r:~tlicl c.cluil)- 
1ncnt colllpal-tlll~llt 011 111C’ l,,il ilnillt. ‘l‘lie ychi- 
cl? is fully tracl;f.~(l. I\-itli ii., l::t clri\-iqp sprocket. 

five l)ofie ~11~~~1s. ;~11(1 ;L r~‘;ir itlll,r , :*I ~acll sitlc. 

A six-c\.lin(lvr ~as(Ilill~ ~.llg.i~l(, iy tittctl ill the. lt.it- 
\i:~il(l si(lr of thi, cl1g-inc. u~~~~1~:~~tlii~~llt : two gah()- 
line tank5 arc’ 011 th(. right. ;i11(1 ill tllc. c~nt<~r is 
tlic Il!.tlr;lLdic ni~ch;uiislll i, )I- 01N;Ring the, Cll- 
giiie uiitl~~r ratlio control. 

(2) SpccifictrfioM-. 

I~tl~:th . .12 iu d 

llright .-I i i 1 0 incllcs. 
\f’itlth .(I i, 1 
Total ~\c~i&~ _. .1 5 I~JII\ 
\\‘cighl of c~sliltr-i\ c 

char,cK .SliO 1’I llII1il. 
Armor hicknchs .X 11.111. 

(3) ol’cratiol/. ~1‘11~ 1:-T\- i< tlri\ (‘11 uiit1c.r its 

mvn 1lo\\-rr to the lille 11i (1, ,~irtli:-c, ~ic’ai- tlic tale- 

get. LLiLdl~~ a11 c~l~r~,l:~cc~ll!~~l!t 611’ l)i!li)os. ‘Jh 

contr(jl t~xiisrnitt~~r III tlic I :lclio t~c~L!ii)lll~llt. l-v- 

t:lillc(l I)!- tliy tll-i\.c.r \\.li(,ll II\, rli~nlcluil:s. is LlSctl 
to steer tlli. y~~lli<~lc~ to it\ (1~ ~till:Ltiiill. 111 con- 
trast to thr (;,,li;~~ll tli<. I:-I \~ in ilot ~~s1)cn(lal)lc. 
1,ut (lq)o,<its its 111:lrl ,,i (.\l~li~-i\ C* at tll,: target 
and retur115. 7‘li~~ ‘I‘S’I‘ (l~.lilc~litioll c!iar!:c is in 

a coiitniller \\-llicll l-t’sts oil lli,, slhpill~ frOllt of 
the \-ellicle. ‘l‘li~ cliarxc, i-; 1-1 l~,;l>ctl c+thvr tlircctl;kr 
by I-atlio cc,ntrol. 01’ ll!. ;t 11’11 J illcchnnisni which 
ol)cratrs ~\-lic,n tlic. vc,liiclc, i, I-c.\-c~SC~CI. 

(1. :Y\‘..S.l :.-.spri,i!/t‘r. ( 1 I (;i~i/c~?Yrz tlcscripf?h 

This 1 c,hiclv h;l; 1i( it 11~~71 c 11~x~tintcrc~(l iii action, 
lml it i< 1;111)\\-11 to 1~1 :I r(aliiotcly controlled 
tlemoliticm vc,llicl(, c,i illt~l.lll~~tli:ite 5izc.. Lightly 
armoretl, it pi-ol)al)ly is 110 1~.5~ vulncralrle to attack 
than the Goliath or 1:-I\.. 
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Figure 130.-Demolition Chavge (Bl Goliath). Top, front e~iczc~; below 1 car Gew. 
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131.-Rodi Cokctrolled IIcuiulitio~~ I ‘chic/c 
(I?-IV). 

T,ength . . .!I icet 31,: incllcs. 

Height . . . . . . . .3 ixt IO]/< inchey. 

LVidth . . . . . . . . . ..__..... 3 icet 7 incllcs. 

Total weight . .2.25 tons. 

LVeight of cxpl0iii.e 

charge . . . . . . .i,(ll pouI”l~. 

Armor thickness . .5 to S mm. 

Kcmote control range . .-7,200 yar(ls (r\pproxi- 
matclJ-). 

AIanually controlled range : 

On roads . _. . . ,119 miles. 

Cross-country . . . . . . . .87 miles. 

2. Armored Trains 

a. GENERAI.. At the outset of the Polish and 
Iktch campaigns, Guman armored trains actuall- 
pr~~~lctl the main forces and scizctl and hcltl key 
railroad stations or bridges. IVOW recently the 
Germans mac!e extensive USC of armorvtl trains, 
particularly in Ikstcrn Europe. Their main func- 
tion has been to patrol and keep open railroads 
in areas of partisan and guerrilla operations, and 
their usefulness has been confined largely to op- 
erations against enemies who lack heavy weapons. 
Armored trains are under the direct control of 
the General Staff and are allotted to army groups. 
Each train carries a train commandant, who is 
usually also the infantry commander ; an artillery 
commander ; and a technical officer, responsible 
for the operation of the train itself. 

b. COMPOSITION. The following details appl! 
to a typical armored train with the nomenclature 
Epz.Bp. 42: 
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C o,tipo.siti~,li I,iirrrlri~~irl 

T\vo armorctl ,qrltl 1 I-ucl,\ l~:;ic.Il. c ‘IIt’ Ill LiIII lc’.I’.Ii. 
(37 to 41.5 ton.) ii .‘I’ /‘I. 

‘I‘wr~ ai-nx~rcil :i::ti;til-cr;i’l 

!<,,il llwcli. 1.x, Il. ‘I< 3Ill111 IllGtll- 

(37 L<l 41.5) tillI.) 1111’1~~ .irltlaircralt gm7s 
I 

:t:,,l 8,’ I’ /-./J3 Cl,1 fc.k. 
-v.; I ,‘I 

Txvo armorul i11 falltl-!. 
~rri& I..;L~.!I. .I / Si -:nm murtar~, 
(37 to 41.5) tolla) c 11~’ I.:cL\ J ill,ic.llillc :gun, 

2 II III r-l.lchirw glllls, 

;11111 I,,. ;l.!nlc~ thruwcr. 

Chic armorctl s!c:~:n 111tx1- 
r!ltrti\c .S~~ ;Il-l’~.llllr’:ll. 

(ill mitl~llc Oi tuitl) 

Otlfc~v c1c~lc~ii.r: 

Total pcr.omlcl . . . ,113. 

.\rmor . . , . . . . . . .I5 to 30 111111. 

llaximulll hpwfl . . .35 milc5 [vi- 110111 

(a~‘~‘r”‘il”:l’rl~ ). 

R:ungc . . . . . . . 110 miles. 

111 atltlitioll, co~iil)c;~itic)ll oi rlle tr:Gn I;lay ill- 
clutlr t\\-0 tank tixislxx-tvr trt1c.k. cwh carrying 
a Czech 38 (t) tad\: ; tnv lizlit armorctl I ‘:uihnrtl 
reconnaissance vchiclcs, cap;1lk (Ii t Iraveling 

either on railroatl tr;~cl;s or ;Icl-r)~s country ; Nltl 

two spare-parts trucks. Variotts otllvr t!-pc’s 01 

armored trains may be encountc’r~d, SOIW incor- 
porating components of an illil~l-o\~isc~tl nature, 

and in these the armor may l)e anything fronl 
boiler plate to railroad ties. 

3. Aircraft Armament 

a. ~;EKlXhJ<. The aircraft nrmanlent tl~‘scl-ih~tl 

in this section is limitetl to \vc2l)Cllls such ;L.S Illa- 
chine guns and cannon \vhich forlll a11 int~.~ral 
part of aircraft. Tl IC 11L1111e1-l ILLS t\ycs of Imnll~s 

;u~l mines which are carrietl in a~id tlropl)rtl fro::l 
aircraft (10 not forln l)art of tllc. standard attach~Y1 
armamviit and arc not inclutl~~(l 11~~v. There has 
lxxw an increasing tvntlenc\- 10 use aircraft ma- 
chine gux on ground mount>. as illustrntctl h! 
the use (Ii the .\/.(;.I.< 3’ ;, lixht m;icllill~ gull 211tl 

the ilI.G.151 ‘1.5 ant1 .lZ.(;.lSl ‘20 as triple. si,li- 
propcllcd. ;Intiaircrait \\-ealxxls. i src* SK1i011 II, 
Small Arms. for d&ails on use of aircraft machine 
guns in ground roles.) 

1~. 7.92-:\ru ~IACIII~~E Gr-s /M.C;.I.?j. (1) 

(;CJZ(~YUI tl~~scri~~iorl. This W:I thv stalltlard, rifle- 
caliber, free gu~i until sul~~~-~~~lecl by the .II.G. 
81. It also is usctl 1)~ the illian,r!..- \vitli Ilil,od 
ant1 shoulder rest. Thv tlrsi~ll is Solothurn. The 
gun fires only automatically. 

- 
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(2) Character-istics. 
Caliher . . . . . . . . . . . . . . . . . 7.92 mm (0.312 inch). 
Jxnpth over-all . . . . .42 inches. 
\T’ei,qht (witllout mount). 15.7.i pounds. 
Operation . . . . . .Recoil a;ld resitlual gas 

pressure from mw/Ic 
tkl.t. 

Feet1 . . . . . . . . . . . . . . .75-r~wnil s;l(ltlle mayazinr. 
Cocking . . . . . .hlanud. 
I:irill,q . .J’ercu<sioll. 
Kate of fi~-~ . . . I.000 ~01i~~tl~ pt’r hlltc. 
.\lLlzzl~~ \c’ocity : 

i, no tiring pin. nll(l iir-c. iii1~wujxion or s)~ilchroni- 
n:ltic,ll ;L~V i;dlit;itc.(l ;r~111;, ‘l‘lw gun fit-es 0171~ 
;lutl,iliaric:tll\ 

.\J’ Jncencliary .3,000 feet per secontl. 

c. ;.92-hrx ~IAC.IIINIC Gun- i?J.(;. 17). (1) 
GL’1ICl.d tlL~.sc./-,‘ptioli. ‘Ms is the fixed gm \w-sion 
of tli~ N.G.15. It fires onlv :t~lton~atica:ly. Son- 
disin:eg’atin~~, wtio:lall!~ tlibintc:,rratit:g-. Cl11tl 

full-c!i~iiite~~r~till~ aimnunition brlt5 are usetl \vith 
thr “LIII. :, 

12) Cliavnrtrristirs. 
Calilw . . . . . .7.92 mm (0.312 inch). 
Jxngth over-all .47.7 inclws. 
\\‘cirht (\\.illl control 

mechanism) . . .27.69 ~~~untl.. 
Operation . . . . . . . . Rruril ;!n(l r~~~itlr~;~l gas 

prey\lll-e from mrizzle 
Mast. 

Feed . . . . . . . . . . . . . . . . .Mdal link helt. 
Cocking . . . . . . . . . . . . . . . I’nrunutic. electrical con- 

trol uitll mcch;inic;ll ill- 
tcrruption for s>.tlcht-o- 
nizetl firing. 

Rate of fire : 

( 2 ) ( ‘i/tr/-crc.~l~/~is/i~ .\. 

(~‘aiih r . 13 ,,,,,I (0.512 inch.) 
J.engtl~ o\ I 1 -alI . . .40 ill(.llc.,. 
L\‘w~~llt . . . . . . . . . . . . 40 p~lintl’. 
O~‘cratioll . . . . . . . . . . . .I<ccc~iI ;mtl residual jias 

l:reswre fr-om mll7zte 
blast. 

FWI . . . . . . . . . . . . . . . . . . .J)i\inte~.r:~ting mcqal link 
IwIt. 

chd+~ . . . . hrnnua~. 
Firilig . . . . . . 1, 1~Y.l r-ic. 

Rat<, (,i Iii-t’ ,‘iOi) ~C,II:ICI, Jlcr minute. 
.\lii//k \ v!, ,Cil\ : 

t 11,: Y‘lKl1.1 1. :111<1 1 II, ,‘, 
ar>- ‘l‘i-;wcr .2,3/O ic.c,t per secontl. 

(3) . lli~/ii//l/i!ic~i/. ‘l‘i!c, :gtii fi:-vs tracer, high 

explosive tracer, liigll ~~r~)ic~hi\~e illc~ntli;lry tracer, 

ant1 ;I]-i::or-I,ict-cill~ tt-;~c(~ lx0j~ctilc.s. 

f. 15nrnr ~IACIIIKI: C;IJN /dI.(;.l.jl/lSj. (1) 
(;~~lrc71-al tl~~.sl~,-ip/ioll. ‘l‘liis ;\Iauser-tl~siglletl ~~111 

is I)uaissioll lirc~l I)\, 5 1 0 enoitl control and is 
Udx~l chvtl-ic:~lly. It is Ix~si:ally identical iii 
d&ii \\.itll thy Jl.G.l.51 ‘20. This gtm, \vliich 
firt5 Ollly :tutoiii;~tic:~ll~~, has IKY~ triple iiiotttitc~tl 
011 a Ilalf-ti-~ickc~~l vc.liic.lc* :iiitl ~~t~~~~lo~c~l iii a sclf- 
I)rol)cllctl ;Itltiairctx it r1 IIC. 

Unsynchronized . . . . . .I,100 rorlntls per minute. 
Synchronizctl . . . . . . . 1,000 roun(ls per minute. 

.\Inzzle velocity : 
AP Incendiary . . . . , . . .3,000 fwt 11er second. 

tl. /“.92-ulr ~~AcIIIKK Crrir; (M.G.Sl j. (1) 
(;meval dt~sc-riptiori. ‘I‘his gun has supersetlctl tlic 
dJ.G.1.5 as the stantlartl, rifle calil)er, frc*cs gun. 
The high rate of fire of this gun, \\hicll is nuto- 

mntic only, precludes its LISV as 3 gruuntl wc’npoll. 

i 2) Clam-artc.Yistics. 
(‘alilxr _. .7.92 mm (0.312 incll). 
J.engtll over-all. . . . . . . .35 inches. 
\\‘eigllt . . . . . . . . . . . . . . . . . 13.88 pountls. 
Olwration . . . . . . . . . . . Recoil ant1 rcsitlual gas 

I)rcssure from muzzle 
Ihx 

Fed . . . . . . . . . . . . . . . . .I)ibintcgr:ltitlg nlet:ll litll; 
ldi, 

c(icking . . . . . . . . . . . . . . . .Cat)le xvith finger pull al 
rc;,r. 

Firing . . . . . . . . . . . . .J’ercussion. 
Rate of fire . . . . . . . . 1.200 to 1.500 rormtls per 

minute. 

(2) c1iam” I~~ri.s/;f.s. 
Caliljcl- .lS n1n1 (O.SQl inch). 
Ixngtll 01 ~.I-~:111 .iT.; itlchc5. 
\\‘cight ( I~I~.IWIIII~ L I<,<.- 

tl-ical c.c~~~lrol) . s-l ,“,1111(1,. 
0 peratiw1 I<i~lY,il. 

rhd I 1’ 1-1111t orating metnl link 
IN II 

Cncliirl~ I‘II I~li-icxl. 
I;irill:: . . . . . I ‘C.I.CYI-Y~OII (clvc-trical sol- 

< 1noi11, tlwlu:~ll~ operated 
1 I itCr1- ). 

kltc. (,r fk: 
\\.itr1 11’ . .*-c I Y ) 1riil111iI~ pvr minute. 
\\irh IfI- . . . .f”O 1-‘.IIIIll~ J’(‘,- n1inutr. 

llU//l<~ \ c IO<.ilJ 
Xl’ Tracer ._‘.;I.~ ict.1 ,lcr stw11tI. 

( 3) 1 Illill///llifi/~//. I Ili5 ;<uil firrs tracer. nrmor- 
IJic.rclilg tr;ic‘cr, ;1il(l Iligll . ~spl~~~ive iiicc~iitliar\ i 
tracer. 

e. 13-~n1 MACIIINR GUN /dT.G 131). (1) 
Gcvrral drscviption. This gmn is compact and 
wry light. Since it is ~kctrically firtd, there 

g. 20-11~ ~I.\(TII~I (it-x /.lJ.(;.1.51/20). (1) 
(;i~/i~‘l~d cl~‘.sfl~/‘piO/r. ~l‘lli< is the 20-l11111 version 
of tllc ~lalisri- .ll.(~.lil tlcbiign. It is only 
slightlv tli ti-<Tcmt flYH1l tl1c. 1 .hllll gun. Barrrls 
Of the 15111111 x1(1 20.111:11 i?lOtlclS are not intcr- 
chxngeal~le. This ~LUI ;L~VJ is issued in an elec- 
trically firc.tl vci-sicul. \vitli ;i qxing-loatlcd con- 
1x-t itist(wl of n fit-in: I)in. Two types of ground 
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mounts exist for the JI.G.l.51/20, and there is 
a self-propelled antiaircraft version on a half- 
track. 

(2) Characteristics. 

Caliber . . . . . . . 20 mm (0.791 inch). 
Length over-all . . . . . .69.75 inches. 
Weight (including elec- 

trical control) . .93.5 pounds. 
Operation . . . . . . . . . . . . . . Recoil. 
Feed . . . . . . . . lXqintcgr:tting metal link 

helt. 
Cocking . . . . , . . . . . . .Electrical. 
Firing . . . . . . . . . . ...*... Percussion (electrical sol- 

enoid, manually oper- 
ated trigger). 

Rate c,f fire : 
Unsynchronized . . . . . .AI’, 800 round< per minute. 

HE, 750 rounds Iwr minute. 
Muzzle velocity : 

HE Incendiary . . . . . . .2.650 feet per second. 
AP Incendiary an(l 

APHE . . . . . . . . . . . .2,300 feet per secontl. 

(3) Awlr~twitiolz. Projectiles fired in this gun 
include high explosive, incendinrq- tracer, armor- 
piercing incendiary, armor-picrcitlg high explo- 

sive, and high explosive incendiary. 
h. 20-MM MACIIINE GUN (Orrlikmz F.F. and 

F.F.M.). (1) Gc~lc~~al dcscviption. This is the 
(&man air force version of the standard Ocrlikolz 
design. It is chambered to fit the short German 
20-mm round, and the recoiling parts have been 
redesigned accordingly. The M.G.F.F. is a fixed 
gun. The ill.G.F.F.3I.,~ a later version, is me- 
chanically identical, but may have a cooling cowl- 
ing and hand firing device for use as a free gun. 
Both models fire only automatically. 

(2) Chavizcfcuistics. 

Caliber . . . . . . . . . . . . . . . . . 20 mm (0.791 inch). 
Length over-all . . . .52.75 inches. 
Weight : 

Pneumatic cocking . .60 pounds. 
Hand cocking . .55.75 pounds. 

Operation . . . . . . . . . . . . . . .1:ecoi1. 
Feed . . . . . . . . . . . . . . . .60-round drum, 20.round 

drum, or 15round clip. 

Cocking : 
Fixed gun . . . . . . . . . . Pneumatic, electrical con- 

trol. 
Free gun . . . . . . .Manual. 

Firing . . . . . . . .Pcrcussion. 
Rate of fire (operation) ,100 rounds per minute. 
Muzzle velocity , , . , . . , , .1,900 feet per second. 
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(3) rlrur~ul~itiorz. Ball tract’r, high csplosivr. 

high explosi\-e tracer, high r\l)kJaivc incendiary 
tracer, and armor piercing- projectiles are fired 
from this gun. 

i. 30-11~ MACHINE GUN iJlk.101). (1) 

Gclicral dcscriptioll. This heavy nlachinc gun is 
of Rheinmctall Biirsig design. Tt may 1~ firctl 

single shot or autonlatical!y. ‘I‘\\-0 htxavy coiled 

springs around the barrel are necessary to chrck 
recoil. This 30-1111ii machillc q111 is being rc- 

pl;1ctd 1,\- tht* 1\IotlVl 10s. 

(2 1 c‘liczr.czc.ti~/.i.ziic..\‘ 
(‘nlillrr ..W mm ( 1.1s inches’). 
I.enjgh (1, rr-all ,O(l inc!:r,i;. 
\\‘eight ..‘,(U ~‘~‘“‘“1~. 

Operati~in .I;ccoil. 
Fc~Y~ . IOLI-~~III~I 110~ rn:cgazine. 
(‘ocking I’ncumat ic. 
Firing . . I ‘~lnYl~+ioll, clr,crrical SoI- 

t ilOl<l ~q’t‘t.sl<~il. 
Rate of fire (e5timatril) ,100 roulltls 1”” minute. 

i. XI-hrlr l\~AClIlSl~: ti1-S / .1111. 70~9). (1) 
(;CUU~~ ~~~.sc~ip~io~. ‘I‘h~b ~lotl~~l 10X ih tlw latest 
30-111111 lllacllillt~ g,,,, to Iw t~1~1111~1\t~(l it] aircraft 
;mtl is replacing the 1\I(~tlcl 101. 

(2) CI2nl-trc-tc-l,i.sfic.s. 

c 1'1 30 ml,, , 1.18 inchrs). alter .__.............. I 
T>ength o\-cr-all .3 fct,t (1 inch?<. 
M:eight ..?15 ~II’IIII(~T. 
Opcratioll I:lr~\\l~zi~~l~. 
Feed . . . . . . . . .60-roun(l tliiintegrating link 

ttclt 
Cocking .( ‘rnl1lil.l .%?I ait-. 
Firing . I~;l~ctl-l~-;tl ( .car is actu- 

atcll 11) c~impressed air). 
Rate of fir<, . ..WO 1-~01li(l\ ,wr minute. 
.\IULZ~C ~l0cit~ ,I,(60 it ct IICI- second. 

(3) ~~l~ll~rili~litior~. The high cxplosivc tracer 
projectile fired from tllis ~1111 \vcighs 11.22 

oLlIlCcs. Incentliary tracer l,rojcctiltY are also 
fired. 

k. 21-CM ROCKET. Single, engine German 
fighters carry t\vo of thew rockets, while twin 
enginN1 fighters carry four. The projectiles, 
42.1-l iIlch?s long ant1 \vcighillg 238 pounds, are 
projected iron1 open end tul)c,-: SO.31 inches long. 
The rockets arc fired l)y electricity. The launch- 
ing tubes may be jettisoned 1)~ electric-al detona- 
tor charges. 


